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The important news of the week is the announcement 
that the Pittsburgh manufacturers have signed the 
new iron scale, and the equally important fact that the Shenango and 
Mahoning Valleys, as well as local manufacturers (with one exception), 
have refused to do so. Just now the situation is a trifle complic- 
ated, but the next two weeks will doubtless witness a solution of the 
question. The main point of interest to all branches of the trade is 
whether consumption is actually on the increase. This point is very 
hard to determine, for buying does not necessarily tell the story as 
to melting. In some conditions of trade foundries and mills empty 
their yards; in others, they carry full stocks. The best judgment of 
traveling men and other observers is that consumption is again on 
the increase. The Mahoning and Shenango Valley furnaces start 
off with so many unfilled orders or special contracts on their books, 
that they are not felt much yet in competition for new business. 
In some cases they have been unable to fill single small orders at 
market prices for immediate delivery. Later, their competition, it is 
expected, will widen out and become more pronounced. In the way 
of actual sales at Cincinnati, the largest is 10,000 tons to a new South- 
ern pipe works, said to be at the lowest prices before made for equal 
grades. Some good-sized orders for car wheel grades are reported; 
quite a long run of moderate-sized contracts for Southern coke irons 
for deliveries through the year, and the usual range for small orders 
for the Ohio softeners, lake ore coke irons, etc. In money circles, 
mild stringency continues at most Western and Southern centers. 
This is relieved toa great extent by the conviction on all hands that 
the condition of things isessentially sound ; that credits are restricted 
and scrutinized to a degree that is wholesome at least, and that when 
the big crops move, money will again be in better supply, and all 
avenues of trade livened up. Buying at Louisville, for the past 
week has witnessed some very sharp competition, resulting in some 
concessions being made by Southern furnaces with large output, who 
appear not only to have made low figures, but long deliveries as well. 
Trading has been confined mainly to coke irons, but some round 
sales of charcoal metal have been made for Northern shipment. 
Consumption appears to be steadily growing, while on the other 
hand production is also increasing. Stove manufacturers complain 
of dull times and slow sales, but the general jobbing foundries are 
getting more work. The past week at Detroit has been a decidedly 
lively one, in the matter of large, or comparatively large, sales. This 
particularly refers to the movement of Lake Superior charcoal pig 
iron, a number of contracts aggregating several thousand tons hav- 
ing been placed in the Eastern and Central markets, distributed 
about evenly between the malleable and car wheel manufacturers. 
June, this year, as it did last year, will round up the largest tonnage 
sold by a broad margin ofany month of 1891, for Lake Superior char- 
coal pig. Prices varied but slightly from those ruling for the past 
six weeks. If anything, a rather stronger market was seen by the 
fewer concessions made buyers who wanted longer deliveries than 
they obtained in most cases. Northern-made coke irons are appar- 
ently intent upon regaining both the trade and position which they 


General Features. 





occupied before they voluntarily shut down in the Mahoning and 
Shenango Valleys, and makers have taken some considerable orders 
at ruling figures, extending deliveries over the balance of the year. 
No transactions were reported in Southern cokes, but the regular 
steadv trade, which they have so long held, was continued at the rul- 
ing low figures, however. Increasing dullness characterizes the Chi 
cago market, though there have been some sales made of lots of 500 
tons in size. The amount of buying, however, is for the most part 
confined to small lots. Lake Superior charcoals remain unchanged ; 
leading brands are being held at $18. Southern coke brands remain 
about the same as a week ago. The business of the past week at 
Buffalo only strengthens the belief that there is sufficient life left in 
the market to continue to absorb the production of the Summer. 
Should this be the case, there can be little doubt of a Fall market, 
which will show firm or advancing prices. 

The signs of the times seem to have been correctly 
interpreted by those qualified to speak for the iron ore 
and pig iron markets, for the past week has brought 
with it a welcome change from the published reports of a good many 
months, in the shape of an active market, and considerably stimu- 
lated quotations—the outgrowth of conditions that are perfectly 
healthy, and which rest upon no foundation of speculative move- 
ment. With the comparatively heavy sales of ore the producers 
have begun to husband the remainder of their probable output, with 
the immediate result that Bessemer ore is getting to be decidedly 
scarce, at least at the price offered for it, while non-Bessemers have 
advanced twenty-fivecentsaton. The primary cause of the advance 
is the rise in lake freights, which, while not yet as large as the 
increase in the prices of ore, bids fair soon to distance them ; so it 
comes that some ore may without doubt be had at the old price at 
the mines, the sales agents preferring to let the direct purchasers 
take the chances of further and more important advances in lake 
freights. Asa matter of fact, the lake fleet, which has been in com- 
mission six weeks, has barely earned its expenses, and the owners, 
most of whom were shrewd enough to avoid charters, are now pre- 
paring to make some money as well. There is more than a doubt 
that the fleet will be able to bring down, or in that event, find dock 
room, for all the ore already sold, much as the aggregate amount 
falls below last year’s figures, so that the ore men are doubly careful 
in the sales yet to be made, and in which delivery is guaranteed. 
Reports from the chain of Lake Erie ports indicate that the railways 
are gaining but slightly on the lake receipts. This, too, in view of 
the fact that the lake service is by no means organized as yet, owing 
to the recent dock strikes. Unless the railways soon show a great 
improvement over present methods, they will be swamped by the 
regularly recurring car famine, which is apt to come along in Sep- 
tember, and then the furnaces will have to whistle for their supplies. 
The Emma furnace of the Union Rolling Mill Company at Cleve- 
land, has gone out of blast for repairs, which include a new lining. 
When complete, the furnace will be expected to make one hun- 
dred and seventy-five tons of metal a day. The pig iron market is 
strong and active, and prices are advancing. Bessemer has taken a 
jump upward, and sales are reported this week of $16.50 in the 
valley for round lots, Avgust and September delivery. There are 
those who confidently look forward to $17 for Bessemer at the 
furnaces during July. The mills, as a rule, are shutting down. 
There is not likely to be any trouble over the scale of prices, for no 
organized action of the mill owners seems probable in view of the 
fact that the mill men interested in the two yalleys did not take part 
in the Pittsburgh meeting called for that purpose. In the meantime 
mill products are likely to advance, particularly bar iron, which is 
much in demand, but which seems to have suffered most in the ham- 
mering received by the entire list of manufactured iron. Combina- 
tion irons, particularly building shapes, are doing well, and bring full 
prices. There is no news from the coke fields, all the works being 
in full blast. The price asked by the syndicate is $1.90, but the 
smaller firms in a good many instances sell at $1.75. 


The Local 
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MUST BE A MISTAKE. 
Here isa singular case of great minds running in the same channel : 


[Jron Age, June 25.]} 


CLEVELAND, June 22, 1891. 

IRON ORE.—A most thorough can. 
vass of the iron ore district shows that 
the sales of new ore to date are be- 
tween 4,500,000 and 5,000,000 tons—an 
amount fully equal to the estimates 
made one month ago of the total out- 
put for the year. There have been 
few changes from the prices given in 
these quotations when the ice was 
broken and the initial sales made five 
or six weeks ago. The /ron Age has 
been the only paper giving any relia- 
ble information whatever regarding 
these big transactions. Local papers, 
with one exception, have insisted that 
the sales thus far made are insignifi- 
cant, and that much of the ore reported 
sold was last season’s output left over. 
The facts are that this unsold ore 
amounted to only about 100,0¢co or 
150,000 tons, while the initial pur- 
chases in May, given exclusively in 
this paper, aggregated 650,000 tons. It 
is not thought that the total sales for 
the season will greatly exceed 600,000 
tons. The high-grade Bessemers from 


the Minnesota mines, and the Me- | 
nominee and Gogebic ranges are al- | 
ready well sold up, and really desira- 


ble non-Bessemers are not easy to 
obtain. 





[Cleveland World, June 27.] 


A thorough canvass of the iron ore 
district shows that the sales of new 
ore to date are between 4 500,coo and 
5,000,000 tons—an amount equal to the 
estimate made one month ago of the 
total output for the year. 

There have been few changes from 
the prices given in these quotations 
when the ice was broken and the 
initial sales made five or six weeks 
ago. The World has been the only 
local paper giving any reliable in- 
formation whatever regarding these 
big transactions. Other papers have 
insisted that the sales thus far made 
were insignificant, and that much of 
the ore reported sold was last season’s 
output left over. 

The facts are that this unsold ore 
amounted to only 100,c00 or 150,000 
tons, while the initial purchases in 
May, given exclusively in this paper, 
aggregated 650,000 tons. 

Itis not thought that the sales yet 
to be made will exceed 1,000,000 tons. 
The high grade Bessemers from the 
Minnesota mines and Menominee and 
Gogebic ranges are already well sold 
up, and really desirable non-Besse- 


| mers are not easy to obtain. 


If the esteemed /ron Avge and the esteemed Cleveland World will 
turn to Zhe /ron Trade Review of May 28, they will find all the 
material facts contained in the above statements. 





TWELVE YEARS OF BOILER EXPLOSIONS. 
Figures collected by the Hartford Steam Boiler Inspection and 





Insurance Company show that from 1879 -to 1890, inclusive (twelve 
years), there occurred in the United States 2,159 boiler explosions. 
Of course, it is not to be understood that all boiler explosions come 
to the knowledge of this company, but it is safe to say that the great 
majority does. By years, the number of reported explosions was as 


follows : 
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The number of persons injured from the same cause is reported 
as follows: 
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This makes a ghastly total of 3,123 persons killed and 4,352 
injured in boiler explosions during the past twelve years—surely a 
striking commentary on the careless construction and use of steam 
boilers. Happily, there are some signs for the better, but the use of 
the leaky and flimsy saw mill and threshing machine boiler will 
still go on, despite the repeated warnings of statistics and insurance 
companies. 


IMPORTANT POINTS REGARDING [HE COLUMBIAN EXPOSITION. 

If there remains a lingering doubt in any quarter as to the ability 
of Chicago and the Board of Managers to carry through to a success- 
ful issue the great World’s Fair of 1892, it cannot long be entertained 
in the light of what has already been accomplished. ‘The marvelous 
business activity characteristic of the metropolis of the West seems 
to have been imparted in full measure to the various departments 
and committees, and the progress already made is sufficient guaranty 
that the Columbian Exposition of 1892 will be a complete and con- 
spicuous success. Regarding the financial side of the project even 
the loudest-mouthed cavilers can have little to criticize. in view ofa 
recent statement made by Solicitor-General Butterworth in answer 
to a series of inquiries by the French Commission. In his answer 
it is submitted: That about six millions of dollars have been raised 
by subscriptions to the capital stock of the company. Of this sum 
$1,500,000 has been paid in, and the balance is paid as installments 
are called for by the directors ot the company. ‘The city of Chicago 
has authorized the issuance of bonds of the city to the amount 
of five million dollars. This insures to the enterprise at this date 








eleven millions of dollars. Additional aubscriptions are being taken, 
and the committee on finance has stated that not less than seventeen 
millions of dollars will be realized from first to last by the corpora- 
tion for use of the Exposition. To defray the expense of the partici- 
pation of the Federal Government in the Exposition, the Congress 
of the United States, at the first session of the 51st Congress, appro- 
priated fifteen hundred thousand dollars. The several States are 
making appropriations ranging from twenty-five thousand to three 
hundred thousand dollars each. The appropriation up to this time 
by States that have taken action in the matter reaches about two 
million dollars. The total amount appropriated by States will 
undoubtedly exceed four millions, to which must be added the sums 
provided bythe manufacturing cities. The fund already provided 
and available for use by the management is larger than has been 
provided for any previous exposition. That funds ample in amount, 
and available when and as needed in the progress of the work of 
preparation, have been provided, is beyond question. 

It should be observed that the above statement is officially 
made in answer to the inquiry of the French commission, and its 
effect upon all foreign governments contemplating exhibits will no 
doubt be reassuring, as will also Mr. Butterworth’s further statement 
that foreign exhibits will be under the direct care of the United 
States Government and will be fully protected as to trade-marks, fire 
loss, etc. United States Attorney General Miller also, has rendered a 
decision that will be of great interest to foreign exhibitors. It is to 
the effect that these exhibitors can bring with them enough employes 
to show the process of manufacturing the goods they display without 
being held for violation of the contract labor law. 

Meanwhile the interest on the part of the several States is daily 
increasing. Among the latest movements in this direction are the 
following: California has decided to erect a $100,000 building. 
West Virginia will put $20,000 into its headquarters. Illinois has 
appropriated $800,000 for its exhibit at the Exposition. It will erect 
an immense building costing about $350,000, and endeavor to make 
the most complete exhibit of any of the States. The Commercial 
Club, Board of Trade and Tobacco Exchange of Louisville, Ky., are 
co-operating to secure funds with which to makea Kentucky exhibit. 
More than $75,000 have already been promised. The Legislature, 
when it meets, will be asked to make an appropriation, and it is 
hoped that $200,000 altogether will be raised. Maine will erecta 
$10,000 building, 4ox4o feet, two stories high, with atower. The 
building will be constructed of different varieties of Maine granite 
and covered with Maine slate. 

But perhaps the greatest interest in the enterprise manifested 
outside the United States is that shown by Southern American Gov- 
ernments. Besides the countries heretofore reported in these col- 
umns as signifying their intention to participate, official acceptance 
of the invitation has recently been received from Nicaragua, Chili, 
San Domingo, Turkey, Egypt, and Denmark, making twenty-one 
foreign nations accepting to date. Chili, although kept pretty busy 
with a formidable insurrection within its territory, has taken time to 
decide to participate, and to appropriate $100,000 for that purpose. 
Altogether the outlook is excellent for a very large foreign exhibit, 
despite our “ hostile tariff.” 





KuHLOW’s German Trade Review (Berlin) is of the opinion that 
German manufacturers will have much to do in order to redeem 
themselves from the stigma put upon them by reason of their inade- 
quate and unsatisfactory display at the Centennial Exhibition. 
Speaking of the necessity of making a proper representation at the 
Columbian Exposition, it pays this tribute to American manufactur- 
ers: ‘In order to be able to judge of the competition to be expected 
it is necessary to understand to what extent the American factories 
have developed. Of this there is no doubt that within the last twen- 
ty-five years the American manufacturers have made great advance ; 
they have dispensed with a lot of goods formerly supplied to their 
markets from abroad, and have jealously monopolized the wants of 
the whole of their own markets, and also supply a good portion of 
the demands of South America. Generally speaking, the American 
productions are of good quality with a well-known excellency in 
technical construction, which, though sometimes detracting from the 
artistic beauty, never fails to add to the practical utility. We may 
therefore conclude that the greatest and most effective competitors 
against German exhibitors will be the manufacturers of the United 
States.”’ 


EvurREKA! A subscriber (?) of the Un-American Artisan has been 
found at last who approves its remarkable course with reference to 
American tinplate. This is, indeed, an agreeable break in the monot- 
ony of remonstrances, which have been coming in from its intelligent 
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subscribers, and the Ar/isan is to be congratulated upon its superior 
powers of discovery and ingenuity in producing one person who 
agrees with its vagaries. 





THE characteristic feature of the Eastern pig iron market is 
expressed by the statement of one correspondent that consumers 
“buy iron one day and instruct sellers toship it the next.’”’ Hand- 
to-mouth is what they call it out West. 





Tue iron prophet has plucked up sufficient courage to confi- 
dently predict that the last half of 1891 will be very satisfactory to 
manufacturers, both as to prices and volume of business. 





THE monetary situation at Western and Southern trade centers 
is aptly characterized as one of ‘mild stringency.’’ That’s about 
the size of it. 





THE best judges are of the opinion that pig iron consumption is 
again on the increase. 


THE McKINLEY LAW AND SOUTH AMERICAN EXPORTS. 








Here and there will still be found some who have very serious doubts of 
the success of the reciprocity measures provided for in the McKinley bill, 
tending to increase the trade between this and the South American and 
Spanish and Mexican countries, which are now, and have been for some time, 
carried out under the direction of the President and Secretary of State, in the 
proclamation issued some months ago. Under the influence of this law the 
business with these countries is increasing all the time,to a degree far 
beyond what may have been expected, even by the supporters of the bill. 
Some months age parties in Baltimore started a line of steamers to sail from 
that city, every two weeks, for South American ports. The first steamer sail- 
ing had a full cargo, of various kinds of products of this country, amounting 
in value to over $300,000. Taking all the steamers sailing from that port since 
the first one sailed it is not unfair to presume that the cargoes would up to 
the present time amount to several million dollars, all of which money comes 
to this country and is used here. Aside from the line of steamers sailing from 
Baltimore, other steamers may be sailing from other ports in this country to 
South American ports, and the value of all the cargoes going directly from 
this country to these ports, will probably be fully up to the value of each 
cargo going from Baltimore, and will materially increase the total. At the 
same time, with all the evidence of the increasing prosperity already coming 
to this country, through the widespread influence of this wise law and such as 
can be seen and felt on all sides, in the coming months the opponents of Pro- 
tection will seek, in speeches and in their papers, to use every kind of argu- 
ment to still lead astray the unthinking and unreading classes, into the 
delusion and deception, that Protection and Reciprocity are still an idle fancy 
and a dream, and not of any value to the manufacturers and employes in this 
country. There are thousands in this country who will accept all this as true, 
and will act and vote acordingly, and it is like the blind leading the blind. 

The following illustration of one of the results of the working of these 
wise measures, in one line of manufacture in this city, of the Egan Co., mak- 
ers of wood-working machinery, is a good lesson for all to study and remember. 

“The Egan Co., of Cincinnati, report heavy shipments and orders from 
foreign countries. There is scarcely a country but they are shipping to, 
Within the last few days they booked heavy orders for the Antofagasta and 
Concepcion, Chili; Rio Janeiro, San Paulo and Pernambuco, Brazil; Lima and 
Callao, Peru ; Guayaquil, Ecuador; Bogata, U. S. Colombia; Demerara, British 
Guiana; Caracas, Venezuela, and Montevideo, Uruguay. That there is an 
imcreased demand for wood-working machinery owing, to the reciprocity 
treaties, there is no doubt, and the future looms up with stronger success in 
this direction. The only drawback is the financial and revolutionary troubles, 
which in time will doubtless be adjusted.” 

Add to this illustration the many from other manufactures, in various lines 
in this country, and the value of it all in good American money to American 
manufactures and American workmen, will become apparent, even to the most 
casual thinker. TFG, 

CINCINNATI, June 29, 1891. 





Forces in Hammering. 

Hammering is a wonderful process. It is an ingenious and simple means 
of exerting a great force in any direction, and without it many arts would 
cease ; but it is carried too far in iron forging. Hammering is suitable only 
in cases where the work is to be done “ quick,” and this does not apply to the 
heavy forgings of our time, and to no forgings, if we would employ presses 
instead. A steel-making firm in England is about to put down a press of 
enormous capacity. The tool makers have to make certain parts on the 
ground, because they cannot be transported. One piece weighs 85tons. Cam- 
mel, at Sheffield, has a press of 45,000 tons capacity, that has been in use about 
four years doing good work. In hammering heavy masses, the inertia of the 
piece prevents any effect on the anvil side, and also penetration on the top 
side, unless the hammer is heavier than the work.—{Industry. 





THE mile-deep well at Wheeling will be shut down for some time yet in 
order to allow Dr. William Hallock, the United States geological officer in 
charge of the well, to complete his observations of the strata already pene- 
trated. Assoon as he has done so the work of drilliug the hole deeper will be 
resumed. It is the intention now to put it down not less than 6,000 feet, and 
as much more as possible. 





A GREAT SCANDAL IN GERMAN STEEL WORKS. 





A correspondent writes as follows to the London /ron and Steel Trades 
Journal; The great law-suit now proceeding at Essen, Germany, in the matter 
of income tax defraudations, said to have been practiced for years by the di- 
rectors and the principal employes of this, the greatest German steel making 
establishment, has suddenly taken a most startling turn. 

Mr. Wm. Baare, the director general of the Bochum Union, and one of the 
greatest industrial princes of Germany, holding the highest official and hon- 
orary position, has, in conjunction with others connected with these steel 
works, been accused of having for many years systematically and purposely 
defrauded the national, as well as the municipal, revenues by manipulating 
their income tax estimates in such a way as to avoid paying taxes on almost 
nine-tenths of their incomes. 

Nine out of ten, after thorough cross-examination, confessed having never 
paid by half or even as much as one tenth the income tax they should have 
paid, and so proved the justice of the accusations, but Mr. Wm. Baare refused 
to acknowledge his guilt, and challenged his accusers to produce proofs. 

His accusers were not slow to accept the challenge, and brought forward 
new accusations of the most startling nature; moreover, of such a character 
that, if true, they will become of almost international importance. 

The Bochum Steel Works supply most German and a vast number of for- 
eign and colonial railway administrations and companies with steel rails, 
sleepers, axles, etc., steel requisites for railways and railway carriages, etc., 
have always been looked upon as A 1 in every respect. 

But now the director general and the board of directors of these great 
works are accused of having systematically and purposely practiced, at all 
events connived at the practice of the most audacious frauds possible for man- 
ufacturers and contractors. 

The accuser says “that during the last 16 years the Bochum Steel Works 
have systematically practiced stamping forgeries of the worst kind, on Ger- 
man, foreign and colonial railway administrations and companies; that such 
stamping forgeries were carried out in such a way that the official stamps of 
the government or railway inspectors and comptrollers were systematically 
imitated, and that after the inspection, those rails, etc., which had been re- 
jected, were stamped with the forged stamp, which had during the inspection 
and examination been prepared by an engraver, specially retained by the Bo- 
chum Steel Works for this purpose.” 

The accuser further says “that the Bochum Steel Works, in order to be 
able to get rid of their inferior steel manufactures, practiced another fraud, 
namely, substituted for the rails, axles, etc., which had been chosen by the 
official examiner for being tested for their tensile strength, similar rails, axles, 
etc , which they had specially made from the very finest ‘testing’ steel that 
could be manufactured. The officially stamped rails, axles, etc , were surrep- 
titiously removed, viz., replaced by rails, axles, etc, of much superior mate- 
rial, which had meanwhile been stamped with the fraudulent stamps of the 
Bochum Works.” The tests were made, and invariably proved highly satis- 
factory. 

The accuser produced at once in substantiation of his accusation, a quan- 
tity of stamps, of which in all some 57 were in use during the last 16 years; 
moreover, he produced orders to and receipts from the maker of such stamps ; 
he also gave a number of railway accidents, etc., which he alleges have been 
caused by breakdowns in consequence of the fraudulent practices of the Bo- 
chum Union. The public prosecutor at once stepped in and entered a sepa- 
rate action for wholesale commerciai forgeries and defraudations alleged 
against Mr. Baare, his co-directors, and the Bochum Union. If the accuser is 
successful in proving the truth of his accusations against Mr. Baare and the 
Bochum Union, a scandal, which in its far-reaching consequences will out- 
weigh any recent event of similar nature, will have been unearthed, and Brit- 
ish steel manufacturers will not have cause to feel compassion with their Ger- 
man competitors in their melancholy exposure. 





Great Britain's Iron Ore Supplies. 

Besides the 13,780,767 tons of iron ore raised in the British Islands, there 
were imported last year, says the Co//iery Guardian, 4 471,790 tons (valued at 
43,596,056) of foreign ore, against 4,031,265 tons (value £3,024 605) in 1889. 
Notwithstanding the diminished output of British mines, Great Britain im- 
ported last year 440,525 tons, or nearly 11 per cent. more of ore, while the in- 
crease in its value was £571,451,or 18.88 per cent. The great bulk of this came 
from Spain, as the annexed table shows. 


IMPORTS OF ORE IN 1890 AND 1889, 











1890. 1889. 
Tons. 4 Tous. ft 
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MEAD, dcccectsssannicsscpembatanssbeareuibdabapeen-soncsinesecs brapedieteeee 3,596,056 4,031,265 3,024,605 
TOTAL, ORE SUPPLY IN 1890 AND 1889, 

The values placed against the quantities imported show that there was a 
continued advance in foreign ores in 1890 compared with the previous year. 
In the annexed statement are given the quantities o ore available for use by 


the blast furnaces in 1890 and 1889 respectively. 





1890. 1889. 
: : Tons. Tons. 
Quantity of iron ore raised from mines and open works in the United 

K.ingdomn...........scccseresssescersersrsesssssessevenoenrnesessseesesesoesesreersssees sossensseesonss 13,780 767 14,546, 105 
Foreign ores imported ...... ....s00. seeecceness sosesenenes seeeeesves enmeceere seesonseceseces 4,471,790 4,031 255 
Purple ore, or residue of cupreous iron pyrites, imported......... cc. 492,669 483 257 
SE UINIIED sccsdntchiccncanseseintecnnaninnles ss thipencnnsuavehenssaboodamepennipsenpibannbunssareniabanial 18,745,226 19,060,627 
DSAUES IFAS OFS SHPOTEG | cncoccer se cccccenicessdcsneseccnsonceissessanesdonennéscnsaubgnbonmmindel 7,567 5.371 








Totals available for the blast furnaces of the United Kingdom.....18,737,659 "19,055,256 
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THE COAL PRODUCT OF FOUR STATES. 





The Census Office has recently issued a bulletin prepared by Mr. G. H. Jones, 
special agent, under the supervision of Dr. David T. Day, special agent in 
charge of the Division of Mines and Mining, which gives the product, value 
and extent of the coal beds of I\linois, Ohio, Indiana and Michigan, together 
with the number of employes, wages, expenditures, capital invested, etc. 

The following table shows comparatively the product of coal in the States 
named for the tenth and eleventh censuses : 


Tenth Census. Eleventh Census. 








Product. Product. 

States. (Short tons). Value. (Short tons). Value. 
ND soxisssiuansekinheccsians 6,115,377 $8,779,832 12,104,272 $11,755 203 
ODIO... eececceceeeeecsceneeeeeee 6,008,595 7,719,667 9 976.787 91855»400 
UE, susccchhincceutiasmmnes 1,454,327 2,150,258 2,845 057 2,837,852 
NCES ores ccevensnenbsseveee 100,800 224,500 67,231 115,011 


A glance at the above will be sufficient to enable one to recognize the vast 
increase of production that has taken place in the last decade in the States 
under consideration, more particularly in Ohio, Indiana and Illinois. Illinois 
shows the greatest increase—s5 988,895 short tons; Ohio follows with 3,968,192, 
and Indiana, 1,390,730 tons. The increase in value of the product was as 
follows : 


BD rstibteresectetns:xebareecncncooeveesevensssbpqanpprngpeciiessanoeaccesinossccessemmmanstony. QUUINELATE 
I Aiea csoakdkedhoonkehivsuchedbnidenniasdisassseederheeds dbseieeustiod dcatilagCintedetas eduiohees 1,635,733 
TRGIAMA....... 0000008 a mevnerscece - 9S game 


The area of the coal lands of Illinois foots up in round numbers 37,000 
square miles, while that of Ohio is estimated at 10,000, Indiana 7,000, and 
Michigan 7,000 square miles. 

The product of these vast areas is mostly bituminous coal, peculiarly 
adapted for steam and heating purposes. : 

No better illustration of the magnitude of the mining industries in these 
four States could be cited than the fact that in the year 1889 employment was 
afforded to 48,711 foremen, mechanics, miners, laborers and other employes, to 
whom was paid in wages the sum of $18,881,589 for that year. Of this amount 
Illinois distributed $8,694.347 among 24.323 employes; Ohio, $6,892,004 among 
19,591, while Indiana paid, $2,201,044 to 6 532, and Michigan $93 594 to 265 em- 
ployes. Of the 48,711 persons employed, 5,354, exclusive of office force, were 
employed above ground, and 44,632 were employed below ground ; and of the 
former 153 and of the latter 1,075 were boys under 16 years. 

The wages paid in these four States will compare favorably with those of 
other mining districts. The average daily wages, according to occupation, 
being about as follows: 






Occuaption. Illinois. Ohio. Ind. Mich, 
Foreman (above ground) ...........s0000++ $2 29 $2 28 $2 34 $2 11 
Mechanics ‘“ Be deanaeeovdbenswnete 2 OF I 92 I 34 I 92 
Laborers *: eae ie I 5! I 47 I 93 
Boys under 16 (above ground) nies 83 77 2a 
Foremen (below ground)... 2 35 2 32 2 37 2 31 
Miners i sig cece soon OK I 96 I I 74 
Laborers ep ra ee we 87 I 63 I 70 1 67 
Boys under 16 (below ground)............ go 71 76 87 


The total output of the four States in short tons and the value thereof in 
1879 and 1880, respectively were as follows : 





1879. 1880. 
TILA 018.........:sserseerreeeenees ens $6,115,377 $8 779,832 $12,104,272 $ 1,755,203 
ND cc avkésubvutanaddioadsbdgabecniaecsé 6,008,595 7,719,607 9,876,787 9,355,400 
MIN nlc cbuiinsusnccscaeiununeviee 1,454,327 2,150,258 2,845,057 2,887,352 
PRACAIRT 5 n0ccasceccrsveseseersonceee F604 224,500 67,431 115,011 


The total amount of capital invested in coal mines, including lands 
owned or leased, buildings, tools, machinery, etc., in the respective States, was 
as follows: Illinois, $17,639,351; Ohio, $14,018,236; Indiana, $3 435 703; Mich- 
igan, $49,650, the total value aggregating $35,142,940 —[Age of Steel. 





INFLAMMABLE STEAM. 





A correspondent wrote to us some time ago, as follows: “At any time in 
extreme cold weather when we crowd our hot-water heating boiler, the air- 
cock in the radiator, when opened, gives steam, and judging from the smell, 
hydrogen gas. Under certain conditions we can at any time get the gas 
alone, and upon ignition it burns with the characteristic blue hydrogen flame. 
This gas is produced in the boiler when there is no possibility of low water, 
inasmuch as the expansion and supply tank, together with the piping and 
radiators, hold several times as much as the boiler, and are at an average 
height of from 15 to 18 feet above the top of the boiler. What I desire to lay 
before you is the following: (1) That a boiler used for heating by hot water 
with a stand-pipe head of 15 feet of water (say eight pounds to the square inch) 
produces hydrogen gas when fired hard; (2) Any boiler will do the same 
under certain circumstances—that is, will not only vaporize the water, but 
decompose a certain portion of it also, the oxygen of the water uniting with 
the iron, and the hydrogen passing off with the steam ; (3) Under these condi- 
tions every boilerin service will contain water, steam, hydrogen gas, and 
possibly air. Supposing some air to be present, we have a very highly explo- 
sive mixture, or, more properly speaking, detonating mixture; for the explo- 
sive combination of oxygen with hydrogen resembles the action of nitro- 
glycerine rather than of gunpowder. Iintendedto construct an apparatus 
showing this generation of hydrogen, and experiment with it. I have not had 
the time, however, so I submit the question to you.” 

It is not easy to answer our correspondent’s letter in a satisfactory manner 
without examining the gases that come from the air-cock on his radiator. We 
believe he is mistaken about the generation of hydrogen in boilers, however, 
for all our experimental knowledge indicates that it is not possible to dis- 
sociate water into its elements at any temperature occuring in boilers, unless 
the oxygen is absorbed by something. In a boiler, the only thing that could 
absorb it would be the plates and tubes of which the boiler consists ; and if, 
as he supposes, the oxygen is taken up by the iron, a coat of iron rust would 
quickly form on the side of the shell. Now, either this coating of rust would 
protect the shell from further action, in which case hydrogen would cease to 





be given off, or else it would not protect the shell, and the action would go 
on, and the boiler would rust out in the course of time, and be ruined. Now, 
experience shows that boilers do not fail by rusting out, unless there is some 
corrosive substance in the feed water. It must be admitted that feed-pires 
and heaters, in which pure, warm, but not boiling water stands, do rust out 
in the manner outlined above; but boilers do not do so when they are in use. 
It might be said that sufficient hydrogen would be given off by the rusting of 
the pipes to cause a dangerous accumulation of hydrogen. In the hot-water 
heating system that our correspoudent describes there is a possibility of such 
action, if the water he uses is pure and soft; but we should not be willing to 
admit, without investigating things ourselves, that enough gas to burn would 
be generated in the pipes. It seems much more likely that kerosene or some 
petroleum compound is used by the fireman to keep the heating boiler free 
from scale. Inflammable gases might be distilled offin this way, and might, 
perhaps, be lighted at the air cock under some circumstances. This explana- 
tion seems the more probable, especially since our correspondent mentions 
the noticeable odor of the gas. Hydrogen has no odor whatever, while many 
of the volatile hydro carbons have. (In preparing hydrogen in a small way a 
sharp smell is often noticed. This is not due to the gas itself, but probably to 
the fine mist of acid that the bubbles of gas carry along with them. The 
same sharp smell is noticeable in preparing other gases.)—[The Locomotive. 





A New Process in Iron Manufacture, 

Last week some experiments were conducted at the Crown Point Foundry, 
Leeds, with a new aluminum fiux called Stephanite, from the name of its 
inventor, the late Mr. Stephen, of Birmingham. The patent flux, which is 
composed of alumina and emery, contains about 70 per cent. ofalumina. In 
its natural state this fluxis not volatilizable, like the refined commercial 


aluminum, but in a blast cupola, or reverberatory furnace,it gives off its 


metallic gases or vapors, which unite with the fusible iron, for which they 
have great affinity, and which acts as a condensing agent, whilst all the im- 
purities go to the liquid slag, and are drawn offin the usual manner. Metal 
manufactured by means of this flux, it is claimed, will work equally well under 
the hammer with the most malleable wrought iron, and will harden up to 
the hardest steel. It is also stated that the metal will work over and over 
again, becoming hard or soft at the will of the operator ; and tests have proved 
that in its soft state it will stand atensile strain of 38.3 tons on the square 
inch, and when hardened 483 tons per square inch. Another point upon 
which stress is laid is that the use of a flux causes the iron to flow in a much 
more liquid state, and to remain in that condition a considerable time longer 
than by the ordinary process, thus preventing blow-holes and faulty castings 
By means of this invention the promoters affirm iron founders will be able to 
make their own steel casting, independent of steel works, by simply melting 
scrap steel intheir own crucibles. Iu experimenting the cupola was charged 
in the ordinary way, with common pig iron and coke, and then the flux, which 
is in the form of briquettes, was added. In due course the molten metal was 
run off, and several castings were made. Some of these were immediately 
chilled, and examined by the experts present, who considered the experiments 
had been successful.—[Colliery Guardian, London. 





The Tinplate Situation 

The tinplate trade in Wales is apparently about to have a strike or lock- 
out on hand after the first of July. The shipments of tinplate by Welsh manu- 
facturers during the first five months of this year were unparalleled, amount- 
ing to 234,896 tons, valued at $19,185,250, against 151,490 tons, valued at $11,307,- 
600, in the corresponding period of 1890. The cause of this remarkable 
increase has been the large importations on the part of American merchants 
to take advantage of the lower tariff on tinplate before the McKinley bill 
increase goes into effect, July 1. Many of the Welsh manufacturers, fearing a 
demoralization of the business after that date, have determined to suspend 
operation for one month, 54 out of the 94 works being thus committed. A 
large number of iron and steel workers at Cyfarthe, Dowlais, Blaine, Ebbw 
Vale, Tredegar‘and Rhymney will be thrown out of employment. 





A PorTRAIT of Horace Greeley forms the frontispiece of the Cen/ury for 
July to accompany a hitherto unpublished address by Mr. Greeley on Abraham 
Lincoln. The paper in the California series this monthis one of peculiar 


interest, being an account by Mrs. Virginia Reed Murphy of her experience as: 


a girlin making the trip “Across the Plains in the Donner Party” in 1846, 
An important paper by Dr. Albert Shaw, in his series on Municipal Goverr- 
ment, describes the Government of Paris, which he callsthe “ Typical Modern 
City.” Major G. W. Baird furnishes a paper on ‘ General Miles’ Indian Cam- 
paigns,” Mejor Baird having been a member of his staff. Prof. Edward S. 
Holden, of the Lick Observatory, is the author ofa paper of popular astronomy 
entitled, ‘A Lunar Landscape,” with pictures from negatives taken at the 
Lick Oservatory. In fiction there is the third part of Stockton’s story, 
“ The Squirrel Inn,’ accompanied by pictures by Frost. In the sixth part of 
his novel, “The Faith Doctor,” Edward Eggleston’s theme, the faith cure, is 
treated from three separate points of view, and the reader is introduced to 
“ Bleanor Arabella Bowyer, Christian Scientist and Metaphysical Practitioner.” 
A short story, “ Mr. Cutting, the Night Editor,” by Erwin Wardman, takes its 
scene and leading character from the office of a great daily, and has a child 
waif for its heroine. In the editorial department the series of papers on finan- 
cial topics, which has attracted much attention, is continued by an account of 
John Law’s scheme, the likeness of which to Senator Stanford’s land-loan 
scheme is set forth. 





Don't Faii to Improve 
The opportunity offered by the Nickel Plate to all who wish to visit Toronto, 
Out,or vicinity. Tickets will be on sale, via that line, at special rates, from 
July 6th to rsth. Full information given by agents. 
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LAKE SUPERIOR MINING NOTES. 





The last hole on section 1, being put down by the Mutual Co., had reached 
a depth of 440 feet, and the last 15 feet was in a magnetic belt almost identical 
with that being drilled in at Quinnesec, by Crowell, Jones & Buell. Ifthe 
theory holds good that the formation is a continuation of that at Quinnesec, 
then it would seem that the ore, if any considerable quantity is found, should 
lie between the present drill hole and the limestone outcrop about 1,000 feet 
to the north. Whether or not the Mutual peop!e will continue to drill in the 
' present hole we have not yet learned.—[Florence Mining News. 

At the Lakeside property the diamond drill has penetrated the rock toa 
depth of 500 feet, and sufficient has been revealed to warrant the sinking of a 
shaft, which work will soon be commenced. The prospects for the develop- 
ment of a mine are considered good.—[Iron Ore. 

The East New York has sold up tothe present time 20,000 tons of ore, 
with good prospects of the disposal of 20,000 tous more before the season 
closes. Later—We learn this last deal has been closed.—[Peninsular Record. 

The mining of ore at the West Valcan, on the Menominee range, has been 
suspended. Considerable work, however, will be done in the way of sinking a 
new shaft, aud the unwatering of the old workings.—[Peninsular Record. 

The Shafer mine is now 295 feet deep, and is resting at that. The new 
shaft, numbered three, near the engine house, is down to the third level, 280 
feet, and will soon be ready for use. So far this season about 20,000 tons of 
ore have been shipped; one-half of it coming from the stockpile, which yet 
contains 20,000 tons. The sales of Shafer ore, it is understood, is not fay from 
100,000 tons, which the mine in its present excellent condition can easily 
produce.—[Dlamond Drill. 

During the season of 1890, there were 96 mines of the Vermilion, Gogebic, 
Menominee and Marquette ranges shipping ore. So far this year there are 
only 22. This fact serves to significantly illustrate the depressed condition of 
the iron business and its kindred trades. But as there is not any probability 
of any great reduction in the consumption of iron materials, although it may 
be slightly curtailed, it is difficult to believe that the demand for ore before 
the close of navigation will not become much more pronounced. While there 
may be, and no doubt is, a considerable quantity of 1890 ore in Cleveland, 
there is nothing like enough to carry the great furnaces through the Winter. 
To the close observer, the situation appears to be simply a holding off of the 
furnacemen until the last moment, in hopes that the producers will become 
alarmed at the absence of sales and consequently offer their ore at sacrifice 
prices in August and September. But to the producers there is the satisfac- 
tion of knowing that ore must be had, and though the order may come so late 
as to hustle them this Fall, the demand is only a question of time. The com- 
paratively few orders so far given are being filled with the promptnees char- 
acteristic of a prosperous season. This is no doubt due to the intention of 
the mines’ managers to be in full readiness to send out a great quantity late 
in the season when the market develops. It is a noticeable feature greatly 
in favor of Vermilion ores, that the Minnesota and Chandler mines are far in 
the lead, anda greater air of activity pervades about these mines than any 
others in the Lake Superior districts. The majority of Vermilion ores being 
high-grade Bessemers, their demand is always assured, a fact that redounds 
greatly to the credit of the great range of Minnesota, and also a fact to be 
borne in mind by capitalists and mining men wishing to make investments 
and develop properties. Aniron range whose mines are being worked with 
as much activity and push in 1891 as usual, certainly has some remarkable 
advantages that are worthy of some consideration by the capitalist who is in 
search of: judicious investments. Such is the condition to-day on the Ver- 
milion range—a fact that gives the /ourna/ pleasure to mention, and which 
largely substantiates the claim frequently made by us that the range has 
merits possessed by no other iron district—[Vermilion Iron Journal. 





Lake Superior Shipments of Iron Ore: — 

Lake shipments of iron ore from the mines of Lake Superior, for the sea- 
son of 1891, up to Wednesday, June 24, are as shown by the appended state- 
ment: 

MARQUETTE RANGE. 





Champion.... eccre 2,062 Lake Superior#....ccccsccsscccccsccccccccessccccccess+> 3,983 
Total Marquette Range... haaes sesrecccceecccccessvecccscssecsseeecssosesse 6,045 

” MENOMINEE RANGE. 
FIOORININE cs cocasccdcaenmsonchie tcnaneesnicennieoviansinnes 14,846 Ludington... 30,669 


Total Menominee Range...........ccccseeseceoeees 


2: See see 45,515 
GOGEBIC RANGE. 





Ashland .......cccres -» 20,54t Father Bennepte aewaciaee ROR NS oi 5. scdeenentizsnrnestionton 4,319 
AUTOTA......000 16,488 Germania .. Leo Ol ae -+» 28,779 
Colby-Tilden. 4,379 Montreal South.. 4,458 Sec. 33, South Bessemer. 5,104 
East NOrrie.......ccccccsseess 22,722 Mt. HOpC......cecseeseeeesseeers 6,440 iundie Lake BICC cccccsscscacccsen 6,548 
Te GUD cccsscsncxccanstiacescctess ee ee GED WORE. CRED cccccescnvscccccceses 13,627 
eee ene ie SRR erate mo peop 8 Ce Ry APE aE RR Oa RE RBH RCO ayo Aor serene 185,667 
VERMILION RANGE. 
CN csanannicatisamiaduamusticisuesdocinadsnsaaese BE) MUTTON, clic; ssssccnccerennvassescsecnactsbectsnens 77,389 
a I iia as ca ean ok Sage benmadeaba nanan kb aabnastiaees nani 131,069 
MN EIN vai ax chanchusendsonnnicenss;tnkne auieeediogandanansnacudanittbese seins snabuusiehaenapmiaerknnharmnlaeinsasedustae 368,196 





Mechanical Stress on Steel. 

The result of investigatiens made by Mr. Cyrus Wilson on the effect of 
mechanical stress on steel, recently published, shows that, in case of uniform 
longitudinal strain on a steel bar, there is a strain of the molecules, also of 
the elements and production of flow by a strain of the elements. The elonga- 
tion due to flowis, he says, the strain usually observed, and this may be 
either recoverable or otherwise; again, the strain of an element is made up of 
a uniform dilatation and a uniform shear about an axis parallel to that of the 
bar, and, therefore, the flow elongation consists of an increase of volume, 
together with a certain amount of sliding. The general conclusions arrived 





at by the author of these experiments are as follows: Mechanical strain pro- 
duces an atomic disturbance in a bar, and this disturbance increases regularly 
with the stress; for small stresses the disturbance is only partly permanent, 
but as the yield point is approached it becomes wholly permanent ; finally, the 
magnetic properties of a loaded bar are in eeneral different from those of the 
same bar unloaded; but, notwithstanding this general fact, there is a certain 
stress, or range of stresses, over which the bar is found to have the same mag- 
netic properties, whether it be loaded or not.—[Glasgow Engineer. 





THE DUTY ON PLATE SHEARINGS. 





An extraordinary decision has been rendered by the Board of Appraisers 
recently in the matter of the duty on ship or boiler plate shearings, over 
which there has been a good deal of controversy. Under the McKinley bill 
the appraisers at New York and at Boston placed boiler plate shearings under 
the boiler plate classification, the rate being one-half of one cent a pound, on 
a valuation of one cent per pound or less. The importers appealed to the 
Board of Appraisers, claiming that the shearings should be classified as scrap 
and the duty be fixed at $6.72 per ton, or three-tenths of one cent per pound. 
This appeal has been sustained, and the rate now established is that of scrap 
iron. 

The shearings are rectangular plates varying in width and length, sheared 
to marketable shape, from the irregular scrap obtained in trimming rolled 
ship and boiler plates. They may be sheared into bars of any thickness not 
less than % inch, and not narrower than one inch. These shearings have as 
imported varied in width from four inches to 22 inches, and in thickness from 
5-16 inch to 3% inch. In length they run up to 12 feet, the specifications gen- 
erally bonis out all material shorter than 14 feet. 

Under the old rate of duty these shearings have been imported chiefly for 
rolling into strips for tack makers, which in itself indicates the quality of the 
material, A good deal of it is basic steel, produced to meet the requirements 
of government inspection and the specification of Lloyd’s and the Euro- 
pean boiler insurance companies. It will be readily understood by the steel 
trade that this material is far from being au equivalent of what is generally 
known as scrap, which must either be piled or melted before it is used. The 
act of trimming it to regular shape robs it of the characteristic of scrap. 
Plate shearings are that part of the plate which must be removed to obtain a 
plate uniform in width and with square ends. An American mill manager 
who habitually or frequently produced shearings 12 to 22 inches wide would be 
soon forced to seek a new field of usefulness either by resignation or by bank- 
ruptcy of the concern blind enough to keep him. 

It will be readily understood how these “ shearings” entered at the scrap 
rate of duty will find a much wider market. They can be reduced by rolling 
into iron or steel strip in one operation, and can be used for a large variety of 
purposes. European plate-rolling practice is likely to develop an extraordi- 
nary liberality in shearing. Instead of aiming to shear as closely as possible 
to produce the one straight edge, which it is the aim of the shearman to attain, 
they will allow themselves an additional 10 to 20 inches on either side. The 
very fact that they make a wide, sheared strip proves that the shearing opera- 
tion itself is not honest. What is to prevent a mill from trimming a plate 20 
feet long by shearing off five feet at each end, and cutting this shearing into 
strips for export to this country as boiler plate shearings, dutiable at $6.72 per 
ton ?—[Iron Age. 





Iron Workers Adjourn. 

The Amalgamated Association adjourned last night shortly after 8 o'clock. 
The business of the session was wound up, officers elected and the scale placed 
in the hands of the conference committee with power to act. 

The election of officers occupied the whole of the afternoon session. 
President Weihe, Secretary Madden, Assistant Secretary Kilgallon and Treas- 
urer Penney were all re-elected without opposition. There was a lively skirm- 
ish for trustees. Ed. A. Keil, the present incumbent; John Mansell, of 
Youngstown ; Jerry Dougherty and John Pearce, of the South Side, were the 
candidates. The contest was a lively one. Keil was elected on the first bal- 
lot, but, after the voting had continued for some time, Dougherty withdrew, 
leaviug the field open for the other two, who were elected. All of the Vice- 
presidents, with the exception of William Whiteman, from Muncie, Ind., were 
re-elected. 

Interest over the scale increases. Another conference will be held this 
morning. Affairs seem to have taken aturn in regard to the scale. There are 
a great many who think that the nine-hour claims will be allowed to remain, 
but that other concessions will be made in order to even up on the deal. It 
was discovered yesterday that some of those who are the most bitterly opposed 
to the nine-hour clause are men whose mills have been working under the 
proposed rule, some of them for years. It is thought that few of the local 
manufacturers will sign now, but will postpone final action on the matter as 
long as they can in order to secure all the concessions possible.—[Pittsburgh 
Dispatch, June 27. - 





Toronto Excursion. 
The Nickel Plate will sell excursion tickets to Toronto, Ont., from July 6th 
to 15th, inclusive, at special rates account the Nation Educational Association. 
For full information, call upon or write nearest’ Nickel Plate agent. 





The First of the Season, 
Nickel Plate daylight Niagara Falls excursion, Monday, July 13th. In- 
quire of agents. City ticket offices 224 Bank street, 593 Pearl street and depots. 





Personal, 
M. P. Satterthwaite has opened an office at 173 Superior St., Cleveland, to 
represent manufacturers of iron working tools and machinery, 
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ROOTS’ POSITIVE BLOWERS. | 





For over a quarter of acentury the P.H. & F. M. Roots Co., of Conners- 
ville, Ind., have engaged in the mauufacture of positive blowers and kindred | 
devices, during wh'ch time they have been unremitting iu their efforts to 
























HORIZONTAL BLOWER WITH SPECIAI, DOUBLE PITMAN ENGINE ON HEAD-PLATE OF BLOWER. 
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and bronze ; all parts of which are either turned, planed, or faced to fit each other 
with perfect accuracy, so as to come together, iron and iron, and make air- 


| tight joints without any packing between. The cylindrical parts are bored 


out with the same accuracy as the cylinders of a steam engine, with the ends 
turned and faced to perfectly fit the flanged recesses of the end plates. The 
end plates of the blower are accurately bored and faced on a boring mill, with 


| a chuck especially arranged for this purpose, so that the gears run exactly on 


the pitch circles. The pipe plates are planed to standard lengths and widths, 
which bring the half circles precisely on centers. As accurate gearing is a 
matter of especial importance in the perfect operation of positive blowers, 
they use only cut gearing on every machine. The gears are inclosed in oil- 
tight housings and run constantly by oil. Formerly the manufacturers used 
wrought iron shafting for their blowers, but they now use only the best 
machinery steel, of more than double the weight of the iron shafting. Not 
only has the weight of the shafting been increased, but the case and all other 
parts of the machine have been strengthened, so that as now constructed the 
entire blower weighs more than double that of those made at an early day. 
Especial attention is called to the new arrangement of journal boxes. The 
improvement consists in a simple and perfect arrangement, by which the wear 
of the journal bearings is taken up all around the journals, instead of from 
one side, thereby keeping them always in their original central position. 
The journal bearings, which are of phosphor-bronze, are bored out inside with 
a straight hole, which exactly fits the journal. On the outside they are turned 
with exactly the same taper as the journal-boxes 
are bored out, which they exactly fit. The bear- 
ings are then slotted on top the whole length. On 
the outer ends are lugs, in which holes are drilled 
and fitted with set screws, which are tapped into 
the ends of the journal-boxes, by means of which 
the journal bearings, when worn can be forced into 
the journal-boxes. The bearings are fitted to pro- 
ject nearly an inch outside ofthe journal box. If from 
gross neglect of lubrication, these bearings have 
been permitted to wear, this wear can be taken up, 
by simply tightening the set screws, forcing the 
bearing into the journal-box, which closes it up 
equally all around the journal, thus keeping it in 
its original central position. Asthe maintaining of 
the journal intact is fundaments! to the perfect 
operation of the blower the manufacturers are 
enabled by this simple and perfect arrangement to 
provide for this important contingency. 
; As the perfect lubrication of the journals is a 
* matter of the utmost importance, the manufact. 
—— .  wrers have devoted a great deal of attention to the 
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HORIZONTAL BLOWER WITH VERTICAL ENGINE ON SAME BED-PLATE. 


bring them up to the highest standard of perfection. These efforts have 
resulted in the development of the improved positive blower, which is con- 
structed on new principles, and is a radical change on the old style of con- 
struction. The case of their new power blower is made entirely of iron, steel 


subject. A large oil chamber is placed on top of the journal-box, which is filled 
with cotton waste, which, when saturated with oil, affords a reservoir that will 
lubricate the journal for some time. It also acts as a strainer, and filters out 
any impurities in the oil, the waste being changed as often as necessary, the 
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lid on top keeping out all dust and dirt. The power required to operate the 
blower is applied to two pulleys, one at each end and on each shaft of the 
blower. This not only divides the stress of the driving belts between the two 
journals, but by this arrangement the power required to operate each 
revolver is applied directly to it, instead of being transmitted by the gears 
from one revolver to the other, as when{driven by a single pulley at one end 
of the blower. In the former case the gears are only required to keep the 
revolvers in their proper relative position, and the friction and wear of the 
gears are merely nominal, scarcely amounting to an item. 

As the blower is positive in its action, displacing its entire contents of air 
at each revolution, it is evident, if the outlet is closed, the machine must stop. 
It is therefore necessary for smith-shops and other purposes, where a variable 
blast is required, that an escape-valve should be placed on the blower, so that 
when a part, or all of the blast is shut off from the fires, the surplus air can 
escape at the valve, and auniform pressure will thus be maintained. Any 
required pressure can be obtained by adding to or diminishing the weight on 
the valve. For foundries or-similar purposes, when a uniform blast is used, 
the valve is not needed, and is not put on the blower. 

In connection with this article we present cuts showing the horjzontal 





GREAT CHANGES IN IRON ORE PRODUCTION. 





A Washington special, June 24, to the Pittsburgh Dispatch, says: Within 
a week the Census office will issue a bulletin for iron ore which will be per- 
«haps one of the most remarkab’e as well as one of the most suggestive public 
documents everissued. For the first time in the history of the country Ala. 
bama will change places with Pennsylvania as producing more iron ore in 
1890, than the old Keystone State. The significant statement means nothing 
more nor less than that the South will be the future iron producing center of 
the United States, and as a corollary to the above statement in no part of the 
United States has the industrial progress been more satisfactory than in the 
South, which demonstrates that the material development in the States south 
of the Mason and Dixon line has been such as to not only challenge, but 
attract the attention of the world. 
Said Superintendent Porter, when interviewed on the subject: “ Yes, it is 
a fact that our statistics will show the South to be producing as much iron 
ore now as the whole country produced in 1870. And the same is true as 
regards pig iron and bituminous coal. In my opinion the changes that wil} 
come about within the next few months in the manufacture of iron will make 
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blower with vertical engine on same bed plate, and blower with special double 
pitman engine arranged in head plate; also a view of the extensive works o 
the company. 





Lake Chautauqua, the Queen of Summer Resorts 

At a lake of cool crystal water, located among the beautiful highlands of 
the Empire State, 150,000 people seek each Summer season the delightful rest 
always found in that wholesome atmosphere. Chautauqua: the famous resort! 
located between 1,400 and 1,500 feet above the ocean, whose facilities for boat- 
ing, fishing and bathing are unsurpassed, and combine these pastimes with 
the advantages made possible through the educational and religous organiza- 
tions, which make Chautauqua Lake their Summer headquarters, is it supris- 
ing that each season, thousands frequent its shores ? 

With hotel accommodations capable of delighting the tastes of the most 
fastidious, and boarding houses where families may secure commodious rooms 
and excellent service at reasonable rates, should it be wondered at that people 
flock from the smoke, dust and heat of our cities to enjoy the pleasures and 
benefits obtainable on the shores of this lake of springs. 

Tourists selecting the Nickel Plate route to this queen of Summer resorts 
will find accommodations desirable in every appointment. Excellent connec- 
tion is made for Chautauqua Lake, at Brocton Junction, N. Y., and from May- 
ville, N. Y., any point on the lake may be reached via boat or rail. Passengers 


holding tickets via the Nickel Plate to Niagara Falls, may secure stop-over at | 


Chautauqua free of charge. 
Be sure your tickets read via the Nickel Plate. 





People Who Have Been There 
Always want to go again. Take the Nickel Plate daylight Niagara Falls 


ROOTS COMPANY 
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the South the great iron producing region ofthe United States. This will not 
affect Pennsylvania, for we have abundant proof that in all these migrations 
(so-called), the old center takes up another class of manufactures, which is 
generally an advanced product of the same article. In England, the old cen- 
ters of iron manufactures were Sheffield and Birmingham, but when South 
Wales and Barrow took the lead, the former cities engaged in the production 
of steel and other things. The three future centers of iron manufacture will 


| be Puget Sound on the Pacific coast ; Birmingham, East Tennessee and North 





Carolina in the South, and the Pittsburgh region in the North. Schooled in 
adversity the South is already beginning to realize the blessings that follow 
from turning the sword into a plowshare; and the truth of President Harri- 
son’s statement in his inaugural address is now most apparent, that the eman- 
cipation proclammation was heard in the dark depths of the earth as well as 
the cerulean depths of the sky. 


“ To fully comprehend the remarkable change that will be announced by 
the forthcoming bulletin it is necessary to remember that in 1880, 10 years 
ago, Pennsylvania produced 2,185,675 tons of iron ore, against a production of 
191,676 in Alabama, being nearly 12 times as much in the Keystone State as in 
its Southern rival. In 1880, Michigan was the second State with 1,837,712 tons, 
and New York third with 1,262,127, while Alabama was seventh on the list, 
and a poor seventh at that. In 1880, there were only 17 establishments in 
Alabama as against 358 in Pennsylvania; and the capital invested was $536,442 
in the former State and $17,621,701 in the latter. The total number of persons 
employed in Alabama Io years ago was only 738, and the total of wages paid 
amounted to just $123,342. This great change is likely to pave the way for 
others. There can no longer be aconflict of interests between the country 
bordering on the lakes and that which touches the gulf. It will be strange 
indeed if this new industrial giant does not force some political upheavals in 


Excursion, July 13th. Ask nearest Nickel Plate agent. City ticket offices 224 | the new future. Certain it is that any legislation benefitting or damaging 


Bank street, 595 Pearl street and depots, 


Pennsylvania must hereafter be felt in Alabama,” 
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NOTICE. 


THE DEARBORN DRUG & CHEMICAL CO., 
OF CHICAGO. ILL., 
Sole Manufacturers of the Genuine 


IW TE FrNWA TIONAL BOILER SOoir.V EN. 
Are in shape now, to fill all orders for their Liquid Extract-Diamond Brand promptly to their 


old trade. 
Ohio office, Canton, O. 


ROBERT H. CREVOISIE, Agent. 





RAILROAD BUILDING IN (89). 





From the data of railroad building, which we have collected and publish 
in this issue, several interesting facts appear. It will be seen first that the 
construction for the first half of 1891 is less than tliat of 1890 or 1888, but 
more than that of 1889. The mileage actually built is larger than most people 
have supposed it would be, and indicates a fair normal addition to the rail- 
road system of the country during the year, notwithstanding the discouraging 
outlook at the beginning of the year, and the very cautious attitude which 
investors still maintain. The figures of miles built for the half year and the 


whole year as below: 
Per cent. built 


Half year. Whole year. in first half. 
Ss isa icele ais sik ppickimebtenaemenadadehedaniite 2,980 7,028 42.4 
1889 1,481 5,751 25.8 
TEQO.....ccccccccccsccccovercesocessesesvceses: eocecees 2,055 5,967 34-4 
1BQT..cccccoscsccocccesssessccccccsesececocrsesescocces 3 eee ea tia 


The figures for whole year for 1888 and 1889 have been taken from “ Poor’s 
Manual.” They are somewhat greater than our own, but as they were pub- 
lished six months later they should be more correct. The total for 1890 is our 
own ; Poor’s is not yet made public. 

The proportion of the whole building which was done in the first half of 
1888 was, perhaps, abnormally great, for the impetus of the boom year of 1887, 
when 13,081 miles were built, had not yet died out. The proportion for the 
first half of 1889, was, perhaps, abnormally small, because the reaction from 
1887 was still felt. However that may be, the mean percentage of the three 
years is 34.2; and if we assume that in the first half of 1891 34.2 per cent. of 
the new railroad of the year has been built, the total for the year will be about 
4,800 miles. This guess is perhaps as good as another. The situation is one 
of extraordinary uncertainty. There are many enterprises of old and sound 
companies that are stopped just between grading and track-laying, and there 
are others of new companies stopped at various stages. Any of these would 
be easily set a-going again. They wait only for the restoration of the con- 
fidence of investors. The excellent crops and good prices now promised may 
bring that confidence very soon; but as every one knows there are unusual 
complications to bother the speculator and baffle the prophet. Therefore we 
hazard no guess, for it would be nothing but a guess. 

The Southern States still keep the lead which they took some years ago. 
The following table shows the percentages built in the various large groups 
of States in the first half year and the whole year. The groups are the North- 
ern States east of the Mississippi, the Southern States east of the Mississippi, 
the Southwestern States, including Kansas and Colorado, and the North- 
western and Pacific Coast States. 





haa 1889. 
Half, 1891. First half. Year. First half. Year. 


Southeastera.....cecccereceeees 46.7 54 34 45 36 
Northeastern........ 14 18 I”? 24 
Northwestern....... 10 21 5 10 
Southwestern....... 16 18 24 18 
METER > 21. cise oscensnnstataanneen 6 9 7 12 





One important fact to be noticed is the relatively large percentage of the 
Northern States east of the Mississippi. This is due principally to the active 
building in Pennsylvania and Ohio by old companies. In fact, it remains true, 
as it has been ever since 1887, that the new railroad lines are building by the 
old companies as feeders to the existing systems. Naturally, it must be largely 
competitive, but it is not speculative; and even the new competitive lines are 
quite generally so placed that they will make at least one blade and a-half of 
grass, if not two, grow where only one grew before. 

A good deal might be said about the new railroads that might not have 
been built this year, as in the last two years. They have been very often,if not 
generally, roads that ought not to have been built, and the country will be 
better off that their construction has been deferred. Among the influences 
that have acted to check railroad building the increased wisdom of the public 
as an investor counts for something ; but the determination of the financial 
powers in Wall street to protect investments already made has been a strong 
influence also. The results have been disagreeable promotors, but they have 
been wholesome. If the new construction of 1891 should fall below 5,000 miles 
we should not look upon that as an unmitigated misfortune.—[Railroad 
Gazette. 





Where Cotton-Ties Ought to be Made. 

The indications continue to grow less encouraging for the cotton-tie 
manufacturers of England, who were referred to in the last //ardware as hav- 
ing shut down their works until the United States Congress shall come to their 
rescue. The cotton-tie industry has been a very profitable one on the other 
side of the ocean, and the United States, as the principal cotton-growing 
country in the world, has been the best customer for these goods. In a single | 
year no less than 71,064,638 pounds of English cotton-ties have been bought 
here, although we have more iron and steel than England, and sufficient labor 





to supply all of our wants in the metal trade. The importaticns has been at 
e complete standstill since last November, while American manufacturers of 
cotton-ties have been extending their operations. In the last Hardware 
reference was made to a letter from A. R. Whitney & Co., leading iron mer- 
chants in New York, stating that cotton-ties of better quality than the 
imported goods were now selling here for less money thanthe imported 
goods used to cost. Under such circumstances it is not easy to see what 
excuse the next Congress can find for discouraging the cotton-tie industry 
here. 

In this connection the Atlanta Constitution reports Col. John King as 
manufacturing cotton-ties successfully and profitably at Rome, Ga. His mill 
has a capacity of 24,300 ties per day, which is claimed tobe half enough for 
the cotton crop of Alabama and Georgia. 

If the proper location for an industry was ever pointed out by nature, it 
was when she deposited iron ores where they would fringe the world’s cotton 
fields. . That is where the ties for baling cotton shonld be made, and not on 
the other side of the Atlantic. If America is going to lead in supplyirg the 
world’s markets with hardware, let it not be said that we are obliged to go to 
Wheelock, Englend, for iron hoops to fasten our cotton bales —[Hardware, 
New York. 





Two Cylinders in One. 

A new departure in compounding locomotives, which is almost as radical 
as the idea of compounding itself was, has been put into practical and success- 
ful operation by F. W. Johnstone, Superintendent of motive power of the 
Mexican Central Railway. Coal costs about $11 per ton on the Mexican Cen- 
tral, and Mr. Johnstone undertook to reduce fuel consumption by the intro- 
duction of a compound system of his own, in which the high-pressure cylinder 
is encircled by the low-pressure cylinder. 

The high-pressure cylinder is 14 inches in diameter, and the low-pressure 
cylinder has a diameter of 303{ inches, which is equal toa cylinder 2414 inches 
in diameter. The stroke is 24 inches, and the two rods of the low-pressure 
piston are coupled with the single high-pressure rod to one crosshead. Ina 
competitive test of 12 trips with a single engine, the compound locomotive 
showed economy in fuel of about 25 per cent., which means a great deal on a 
road where the fuel account is the largest item of operating expenses, being 
22 per cent. of the total. 





Restriction in the Welsh Tinplate Trade. 

An important step is about to be taken in connection with the great 
Welsh tinplate industry. The idea is to restrict the output, and with that ob- 
ject in view the employers at all the Welsh tinplate works have intimated to 
their employes that all contracts will cease on the 30th of June, for one montb,. 
The significance of this step will be understood when we state that notices 
have been served at about sixty different works, and that somewhere about 
20,000 men will be affected.—[Glasgow Engineer. 





ATTENTION is called to the new advertisement, in this issue, of the Dear- 
born Drug & Chemical Co., of Chicago, sole manufacturers of the International 
Boiler Resolvent. The office of this company is located at Room 29 Rialto 
Building, Mr. Wm. H. Edgar, manager. The works are at No. 4 246 Cham- 
plain Ave. The Ohio office is located at Canton, Robert H. Crevoisie, agent. 
The notice of manufacturers and steam users is called to the fact that this com- 
pany analyzes free the various waters submitted for inspection, and makes 
compounds to suit each variety of water. 





Not Only Teachers, 
but every one can secure excursion tickets via the Nickel Plate to Lake Chau- 
tauqua, from July 2nd to 7th inclusive, at rate of one fare for the round trip. 
This will afford a splendid opportunity to visit this delightful resort and also 
attend the meeting of the Ohio State Teachers’ Association. 





Wheeling and Lake Erie Railway—Halt-rate Excursions, July 4, 
Excursion tickets on sale at all stations, Friday, July 3d, and Saturday, 
July 4th. Half rates for adults, quarter rates for children. Tickets good for 
return passage up to and including Monday, July 6, 1891. For full particulars 
regarding sale of excursion tickets to stations on or beyond this line apply to 
any agent of the Wheeling & Lake Erie Co. A. G. Blair, Traffic Manager; 
James M. Hall, General Passenger Agent. 





Fourth of July—The Valley Railway—One Fare for the Roung Trip. 

Tickets will be sold on July 34 and 4th, good to return Jaly 6th included, 
at one fare for the round trip to and from all stations. For information in 
regard to time of trains and tickets address agents or J. T. Johnson, Gen’l 
Sup’t.; J. B. Cavens, Gen’) Pass. Ag’t., Cleveland, O. 
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A THEORY ABOUT THE GROWTH OF CITIES. 





W. F. Street writes Bradsirce?’s as follows : 

A study of the population of the cities of the United States indicates that 
deep-water navigation is the father of commercial greatness. For 30 years the 
railroad development of this century has gone forward at almost a frantic pace, 
preceding at almost all points the growth of the country. But the railroads 
are mere feeders to the transports of deep-water navigation and are enforced 
upbuilders of the cities to which resort the ships of Liverpool and Hamburg. 
The growth of the sea-coast and great lake cities in the past 30 years has been 
phenomenal, and altogether out of proportion to the growth of other cities, 
although, in instances like those of St. Paul, Minneapolis, Omaha, Kansas 
City and Denver in the West, an unusual percentage of growth has taken 
place since 1880, an indication of an increased influence of the railroads in 
developing the great land resources of the country. 

There are 58 cities in the United States each of whose population exceeds 
50,000, Sixteen of them are sea-coast cities, sixofthem are on the great lakes, 
and 25 of them are located on navigable rivers, though not always at the points 
of navigability, asin the cases of Minneapolis, Grand Rapids, Mich., and the 
group of New York and New England manufacturing cities. Counting Wash- 
ington, D. C., and Richmond, Va., as inland, there are 42 great inland cities in 
the United States whose population exceeds 50,000. The list is as follows: 





































































BIDAMY cccccccccccccccrcerccccssccccccccccccsees:soceee IE i TIEN ahi dhcstanassinsshyncneeuaevivandaeesnaeemecseees 55,727 

Allegheny .....ccccrcccccerccerccsescoccccssssersscees 105,287 Menspitis Gah ebe cea cadivsisessctoconsmeanmmaaressctsios 64,495 

Atlanta......... 65,533 | Milwaukee 

Buffalo ..cccccccssccccceccsecccccccccccoccsoceveseccees 255,064 | Minneapolis 

Camden eons: 58,313 | Nashville 

Chicago 1,099,850 | Omaha.............0..000 

Cincinnat 296,908 | Patersom..........cccccsee 

IIIT occccnss tabiddinds séchesserscsecctucbeeeess 261,353 Pittsburgh.. 

Columbus........ 88,150 | Reading...... 

Dayton Richmond... 

DORVET, i caccecesccescessocces Rochester... 

Des Moines...... St. Joseph...... 

MINED cca. aches aspnavudnipeeeseeteasnncidiecnesce 205,8' WE, DEIR. cccescosecseesesocaresnscecsosesscscnsacosore 

OIA IIS, FIDO c cccccavecscoccocsceeunseticeseeses Ss. Se 4 eee 

Fall River cco 14,908 | SCTANTON...cccccccees 

Grand Rapids, Mich........cccece.cccsrseees 60,278 Se ga caasauphente 

peer eee EE 1 IO sinccnssascoceecres 

Indianapolis....... Se. eee 

Kansas City, Mo 132,716 Washingion, =. c.. 230,392 

Lincoln, Neb...... 55,154 | Worcester......... 84,655 

Fi vss. cncsensncinbuacsecessoncccssensaniacsorns 101,129 

TIE wee nesensccscvsetscescnenvaticccsesevesnssaeoeses 77,696 BIT kcccaccscascconstncbeoussupeseosenaceousets 6,276,818 
The sea-coast cities had a population as follows in ~— 

New York Providence 

Philadelphia... easeecesoeses New Haven.. 

TRRODII YD cosccocccconscosconscsscoccecoessenscen acoso ta 

OE ER Wilmin 

Baltimore ..... Portlan ae ipcaaeen 

San Francisco... Charleston, 8. C. 

SR ncintactctseninucsceausheconentmberaeces Be I a cccscincnsssisoncconsépnoutessoneuengne 

Newark, N. J......sccsscssers a 

Jersey City EERE Pl rasastuvancbantenntsansegtebivecintdtonsuet 5,640,570 





The total population of 42 inland cities is thus shown to be only 635,348 in 
excess of the 16 sea-coast cities. But as the development of the country has 
always responded to that at New York, Philadelphia, Boston and Baltimore, 
this is perhaps not to be marveled at. Of the 42 inland cities, six are situated 
on the great lakes, the only deep-water arm reaching far into the heart of the 
country. Those six lake cities are as follows, with their population for 1880 
and 1890: 














1890. 

Chicago ........... ,099,850 
Cleveland 261,353 
Bu ffalo..... 255,664 
Detroit... 205,876 
Milwaukee... 5a aN AS pct ee RE eR 116,587 204,468 
PE saxustssascoesinedensnsctnAgabemtcetneestastesiseencaseeaatanion EEE 81,434 

PIE cinaccsacntanbaaidamshcdocawadacsnabands muskenamaaaiaieceses’ 1,100,529 2,108,645 


That leaves the 36 other inland cities with an aggregate population of 
4,168,173, and the 22 deep-water ports an aggregate population of 7,749,215. 

Of the 36 inland cities not deep-water ports, at least 28 are “ river ” cities, 
based upon or built by the advantages that river navigation at one time afforded 
for reaching the interior, or by utilizing water for power purposes. The list 
of the river cities is as follows: 















1890, | 

St Louis............ Sinuaiionsasaabake sthaspacdusesenshiau AE 1 I oasvs vn ccksdocnasanndccesesesasaboaustnnitieaicas 
Cincinnati.. ececccccesccccsccsccccccccsceesSGO,9G08 | NMashville.......... ececcocoocoococcossessec ces cocece 
Pittsburgh .. 238,617 | *Fall River.. 
Washington... 230,392 | Memphis....... 
Kansas ae (Kansas & Mo). *Dayton, Ohi 
*Minneapolis TEI sacsaness eccses csnscsnensoneuchascseevessescoseseesens 
Re cscs cc canssshoonsctsatnnan | *Grand Rapids 
GI avn scntscesasiiasecncuctecks Ph INL EE FT i oc osncdcaacuabennesevucabncgasonninasn 
ee ee UIIIIIIEN «50s cocunsecuhsucetae souetenedseusaers setansehoe 
*Rochester “Lynn, Mass............. 
Allegheny.......... Hartford... ....cccces+++0 ccccesee 
Albany... ..ccovs... St. Joseph, Mo 
“SyYTACUSE .......000 BE VAMBVINIC. .....ccccccccccccccccscccccsvccccccsesecsoes 

orcester.. 
Rickeene Total... 3,379,505 





Of these river cities, those marked with an a asterisk are of a distinctly 
manufacturing origin, whose present wealth and population have not primary 








relationship to navigation. They are nine in number, as follows : 

1890. | 1890, 
DRO IE is isisenkiicnssscceassitaxicencianaksichees 164,738 | Dayton.. pasiodensna chensenesbeasgasdbesacve pancen QING. 
ee OS eee Rapids.. socseensncsscsosonses sontescescsssennecens 60,278 
Syracuse........ «++. 88,143 Ty YVIBM 00.00.00 ccccccccevesccncccessccsccscoosesocesenosooseses 55,727 
Worcester ..... 84,655 | - 
Fall River «s+ 74,398 DOtal ...cocccccccsersecnrccesecsccecsvceccesccscsossnes 900,751 
AION ce scsnriknnskanesatink ad evaaascnammanicas scuthiotnaan 77,796 


The 19 river cities, therefore, that have not derived an advantage from 
cheap power, but have been benefitted solely by early methods of navigation, 
had a population in 1890 of 2,478,754, as against 2,108,645 in the six great lake 
cities and 5,640,570 in the 16 great sea coast cities. Some of the river cities owe 
their importance to being capitals, as in the case of Washington, D. C., Rich- 
mond, Va., Albany, N. Y., and Hartford, Conn. 

Indianapolis, Denver, Des Moines, Lincoln, Neb., and Columbus, O., have 
profited jointly as state capitals and railroad centers, of which Lincoln, Neb., 
Indianapolis, and Denver, Col., are probably the most shining examples. 

There are dozens and dozens of “ railroad centers” in the United States, 
but only a few of them have passed the 50,000 limit, and all of them must for- 
ever be subservient to the gorging to trade of the great deep-water ports 
where capital and population have made or are making such enormous econo- 





PRACTICALLY DEMONSTRATED. 
THE HACKNEY POWER HAMMER 


is meeting with DESERVED SUCCESS, and an investigation as to its principle of operation 
andconstruction will convince anyone beyond question ofits superiority in every respect 
over the old-fashioned-helve rubber cushioned-leather strap-awkward belt tightener power 
hammerssold to-day. All such old fogy and frail appliances are done away with in the 
“ HACKNEY,” and the purchaser gets for his money a vastly more EFFECTIVE and DUR- 
ABLE HAMMER. 

That the ‘‘ HACKNEY ” is far ahead of any other power hammer in the market is PRAC- 
TICALLY DEMONSTRATED, and we have strong testimonial letters from leading firms 
throughout the country who have used them. 








Write for Illustrated Catalogue with Description and Prices. 
THE HACKNEY HAMMER CO., Cleveland, Ohio. 


mies in labor, in living expenses, in facilities for interchange of products, and 
in conditions for negotiation, new enterprises and carrying on old ones. 

While there are upwards of 60 cities of minor importance, ranging from 
10,000 to 50,000 each in population in the country, the prosperity of which is 
based primarily upon the power gained from improved water-falls, it is 
noticeable from the above exhibits that only few water-power cities have 
become really large. Not one has reached the 200,000 limit. The same thing 
can be said, though in a lesser degree, of cities whose prosperity is based 
primarily upon the commerce of navigable rivers. New Orleans, St. Louis and 
Cincinnati have lost prestige, while Buffalo, Cleveland, Detroit and Milwaukee 
have become large manufacturing centres, in the face of competition by a 
hundred or more water-power cities and villages in New York, Ohio, Michigan 
and Wisconsin, where labor and power were so cheap as to give manifest 
advantages over the larger cities. 

On the deep water of the lakes there is one city of 1,100,000 people, and 
five aggregating 1,000,e00 people. The other great lakes cities are small but 
ambitious, the large cities being terminal points, monopolizers of commerce. 

On the sea-coast there are only four really great cities, classing Brooklyn, 
Jersey City and New York asone. New Orleans and San Francisco each repre- 
sent upwards of 1,000 miles of sea-coast, and neither of them can ever have 
more than two or three formidable competitors. Boston, New York, Philadel- 
phia and Baltimore stand for the bulk of the world-commerce of the United 
States, as Chicago, Duluth, Buffalo and Superior do for the interstate traffic 
and trade ofthe great lakes. The Atlantic cities will never know a successful 
competitor, except Montreal, as the great lakes group can never know but one, 
that at the head of Lake Superior—Duluth and Superior. 

It would seem, then, that deep-water navigation is the end of profitable 
railroad transportation. The history of Toledo and Detreit, when put beside 
that of Chicago, is a very plain contributionto the literature of city building, 
for Detroit was thoroughly intrenched in wealth, enterprise and credit when 
Chicago began her existence, and Toledo had aspirations when Chicago was 
still a mosquito patch. But perhaps the most conspicuous illustration of the 
deficiency of cities that are not actually seaports is that of St. Louis, a river 
city that, as late as 1870 claimed to stand as the commercial representative 
of what once was the entire Louisiana territory. The merchant war between 
the great river city and the great city the at head of Lake Michigan was then 
at its height, and every foot of ground west of the Mississippi was actively 
contested for trade. The population of those two cities, being the best repre- 
sentatives of deep and shallow water commerce at the end of three decades, 
was as follows: 











1870, 1880. 1890. 
NN «  iass cea siunussdna thaemeceneuieedinuta 298,977 503,186 I 8 
ile IIIs 1s pesestsnecenseiane pabananenaeisbeen ses glo, 350,518 ror 


The census history of these two cities, aside from commercial statistics, is 
a very convincing demonstration of the theory advanced above. Recent 
inventions in steamship building, and improvements in harbors and lake 
channels, have given even greater advantages to deep-water ports, and it may 
now be fairly said that the river cities must hereafter depend upon the rail- 
roads for their further onward progress and growth. 





A New Feature. 

Commencing Sunday, June 21st, the Pennsylvania Lines will inaugurate a 
daily through Pullman sleeping car service between Cleveland and New York, 
leaving Cleveland 1:40 Pp. M., and arriving at Pittsburgh 5:55 p. M., Philadelphia 
5:25 and New York 8:00 o’clock next morning. Cleveland passengers will be 
served with supper in new Pullman dining car on the Fort Wayne route be- 
tween Alliance and Pittsburgh. A corresponding fast train will be run west 
bound, leaving New York at 6:30 p. M. daily, arriving at Cleveland 11:40 A. M. 
next morning, with through Pallman sleeper. Breakfast served in dining car. 
Pullman’s newest and best sleeping cars, with drawing room and smoking 
room, will be run in this service. Note the quick time and through car ser- 
vice to Pittsburgh, Philadelphia and New York every day in the week, and 
reserve your space at city office, Weddell House corner; telephone 1263; or 
address C. I. Kimball, Ass’t. General Passenger Agent, 155 St. Clair Street, 
Cleveland, O. 





Wonderful Sights, Extremely Low Rates, 

Niagara Falls is the world’s most amazing sight, and the Nickel Plate 
excursion of July 13th enables every one to go at a small expense. Remember 
a daylight ride in Pallman day coaches. City ticket offices 224 Bank street, 
598 Pearl street and depots. 





THE Fourth of July excursion rate via the Pennsylvania lines will be one 
fare for the round trip between all stations not over 200 miles apart. See 
notice in this paper. 
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Ws Write us. 


THE NERACHER SPRINKLER CO.,_ - 


PROTECTING YOUR BUILDING With an automatic 


fire sprinkler system makes it absolutely fire proof. All Insurance 
Companies recognize the “Neracher” as the best made and will 
make liberal reductions on your present rates if you equip. In 


this way the system pays for itself inside of two years’ time. 


WARREN, 0. 


BRANCH OFFICES: 
Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, Pittsburgh, New York, Philadelphia, Baltimore, San Francisco. 





CONCERNING TINPLATE. 





The tinplate makers of Wales are still much disturbed over the problem 
of how to overcome the competition which they foresee in America. For 
nearly two hundred years they have felt secure in their monopoly, just as their 
predecessors in the industry in Bohemia felt, in the seventeenth century, that 
no other country could ever deprive them of their eminence in tinning plates. 
So recent a work as Flower’s “ History of Tin and Tin Plates” (London, 1880), 
contains a boast that Wales will always lead the world in this industry. 

Why it should does not appear. 

_ The Welsh import iron ore, metallic tin, charcoal, vitriol for pickling, 
palm oil and wood for packing-boxes, and make “ Welsh” tinplate. Of course 
much native material is used, but the United States are just as rich in the 
same kind of material. Evidently nature has done nothing to mark Wales as 
the permanent home of tinplate making. 

The idea is widespread on the other side of the water that something 
ought to be done over there to “discourage” Americans from trying to make 
tinplate—that is, something more effective than the epithets and denunciations 
of the New York vening Post.—[Hardware, May 25. 


We regret to learn that at a meeting of tinplate makers, held at Swansea 
yesterday, a resolution was arrived at to close the tinplate works of South 
Wales in July, and that consent to this mistaken policy had been received from 
367 mills out of a total of about 500. If this resolution is carried into effect 
the consequences may be more serious than the Welsh tinplate makers antic- 
ipate. That such a decision should be taken in April, more than two months 
before the commencement of the contemplated period of stoppage, renders the 
proceeding still more extraordinary. It gives the enemies of Welsh tinplates 
in America additional time to prepare the ground for American competition, 
and places a weapon in the hands of the high-tariff party which they will not 
be slow to use. It is to be hoped that wiser counsels will prevail before fur- 
ther mischief has been done. Regarded even as a brutem fulmen, this avowed 
hostility to our principal customer for tinplates is grossly unwise.—{Liverpool 
Daily Post. 





There would be just as much sense in describing a large shoe factory by 
illustrating the man with the machine which puts the polish on a shoe when 
finished, as to illustrate one set of tinning pots (of which there were three at 
the time of the report) with the necessary men to run them, and then palm it 
off on an intelligent public as a complete tinplate works. 

A complete tinplate works consists of furnaces of various kinds, such as 
heating, pair, sheet and annealing, steam hammers, a series of rolls, bar, break- 
down, sheet and cold or polishing rolls, with cranes and necessary buildings, 
and finally a tin house, where the plates receive their polish or tin coating, as 
well as warehouses for storage. The Niedringhaus works, when completed. 
as above stated, will cover nearly seven acres of ground in North St. Louis. 

There are now over 365 men engaged in these works, and when completed 
250 more will be added, including a few boys not under 14 years of age, to 
clean sheets, making in all over 600 men. At least half, if not three-quarters, 
of this number will be employed in the manufacture of tinplates. The num- 
ber of men will be still further increased later on, as the company intend mak- 
ing tinplates directly from the ore. The cost of tin plates in St. Souis will 
then be made up entirely of labor, when we include the coal and iron miners, 
It requires about 300 tons of iron ore, and perhaps 600 tons of coal, with only 
five tons of block tin, to produce 100 tons of tinplates.—[E. G. Niedringhaus. 





You say that, accepting the challenge of the Philadelphia (it was the New 
York) Press, you “sent a gentleman to buy tinplate for roofing from the New 
York city agents of Laufman & Co., Messrs. H. R. De Milt & Co., No. 238 Water 
street, New York,” who found that this firm has in their store several boxes 
of tinplates, called “ Laufman Apollo, No, 28,” for which their price is $8 25 
for 14x20, and $16.50 for 20x28, and that “these are the only grades of Ameri- 
can tinplate they can furnish,’’ a most remarkable admission after your per- 
sistent denial that any tinplates are made and sold in this country. I am sure 
that I remember the “gentleman ’ you sent. I talked with him myself: 
He came under false pretenses, said he wanted the plates for houses building 
in Orange, N. J., and that he was in business there. He wanted to engage 200 
to 300 boxes, to be delivered 100 boxes per week. I told him we could supply 
them, and would be glad to have the order. We gave him all the information 





he requested, and he took two sheets as samples. We had in store then some 
75 to 100 boxes. As he was going out I asked his name, which he said was 
Pagh. Now, why did the “vening Post withhold from its readers these im- 
portant facts? 

Laufman & Co. are now tinning from 100 to 200 boxes per day, depending 
upon the size, of the very best quality 1X, full coated and redipped, fully equal 
to the very best imported. They are, therefore, not to’ be compared to com- 
mon rolled plates, but with the highest priced in the market. The importers’ 
price of the best brands of full-coated and redipped is $10.75 for IX 14x20, and 
$21.50 for 20x28. Being entirely out of Laufman’s 14x20 ]X for the day, and 
having an order for some from a party that could not wait, we sent through 
the market here on Friday last to every house in the trade, and the lowest 
price we could get for any brand of full-coated redipped was $9.6214 per box. 
What ridiculous nonsense it is, then, to talk of such prices as you quote—f6 to 
$6.75—-except for low grades of rolled or stripped plates. These prices were 
doubtless obtained by the same “ gentleman” that investigated us, and the 
persons quoting were misled. Certainly no house in the trade would quote 
such prices understandingly. 

Under the heading of “A Bona Fide Offer,” you publish a letter which you 
state is from a large and reputable importing house, containing an offer to 
purchase 6,000 boxes of American IC tin plates, 14x20, Bessemer steel, coke 
finish, at $5.10. This offer was intended to deceive, as the person making it 
knew full well that no tinplates of this particular kind and quality are as yet 
being made in this country. He might as well have offered to take 6,000 gold 
dollars at 75 cents apiece, expecting to get them. The offer states the market 
price for the plates as $5.10 to-day. Our firm, H. R. De Milt & Co., makes this 
counter offer, that we will take the same quantity of the same kind of plates, 
at the same prices and conditions, of any foreign brands, to wit: 

We will give $5.10 per box, delivered in New York, for 6,000 boxes of tin- 
plate of foreign manufacture, for delivery 1,000 each month from July to De- 
cember of this year; size to be 14x20 inches, packed in boxes of 112 sheets, 
weighing 108 pounds net, andto be as good in every respect as what is now 
graded by the metal trade as “ Bessemer Steel, Coke Finish.” 

We ask in all fairness that you give this offer the same publicity through 
your columns and your show windows as you did the one for American plates. 

The firm you describe as “one of the largest and most reputable firms of 
importers and dealers in tinplate” in the country, and who must, therefore 
have a large stock in hand or to come forward, have here their opportunity to 
book the largest order they have ever had, if they mean business, at their own 
price. 

This firm began its offer through you for American plates by saying it was 
“a disputed question as to whether tinplates are made in thiscountry.” Asa 
matter of fact, on the night of May 18, I personally offered to the head of that 
firm, in the presence of several gentlemen, to book his order for 250 boxes per 
week of Laufman’s American tinplate for as long a time as he chose to make 
it. He declined to entertain my offer, but he knew when he penned his offer 
for a grade of American plates not now made that it was not “a disputed 
question as to whether tinplates are made in this country,’ and he did not 
make the offer, as he claims, for the purpose of ascertaining the truth about 
it.—[H. R. De Milt, to the Editor of the New York Evening Post. 





Fourth of July Excursions via the Pennsyivania Lines. 

On July 3d and 4th the round trip rate via Pennsylvania lines will be one 
fare from any ticket station to any other station within 200 miles. Tickets will 
be good to return until July 6th. No excursion tickets will be sold to adults 
for less than 25 nor to children for less than 15 cents. 





Fourth of July—The Valley Railway—One Fare for the Round Trip. 

Tickets will be sold on July 3d and 4th, good to return July 6th included, 
at one fare for the round trip to and from all stations. For information in 
regard to time of trains and tickets address agents or J. T. Johnson, Gen’) 
Supt.; J. B. Cavens, Gen’! Pass. Ag’t., Cleveland, O. 





Ohio State Teachers’ Association. 
The Nickel Plate will sell excursion tickets to Chautauqua Lake from July 
2nd to 7th, inclusive, at rate of one fare for the round trip. Tickets good re- 
turning until July 13th. 
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THJAMES LEFFEL & CO, "gress 
IMPROVED UPRICHT and HORIZONTAL 9} 


ENGINES & BOILERS 


3 To 26 HORSE POWER. 
STRONGLY BUILT on BEST Principles 
for SMOOTH and ECONOMICAL WORK. 


Over 4000 in Use. Y 


Write for free PAMPHLET and state your wants to 


THE JAMES LEFFEL & CO. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 


The Arrow Rock Machine Shop Co. have been organized at Marshall, Mo, 

The Covington Machine Co., capitalized at $500,000, have been incorpo- 
rated at Covington, Va. 

The Maryland Bolt & Nut Co., capitalized at $100,000, have filed articles 
of incorporation at Baltimore, Md. 

The Allegheny Mining & Development Co. are reported to have decided 
to build a rolling mill and nail mill at Clifton Forge, Va. 

The John E. Beggs Machinery & Supply Co. has filed articles of incorpora- 
tion at Paterson, N. J. The capital stock of the company is $25,000, of which 
$10,000, is paid in. 

The National Manufacturing Co. have filed articles of incorporation at 
Seattle, Wash. The capital of the company is $250,000, and their object the 
manufacture of railroad cars, agricultural and mining machinery. 

A company has been formed at New Albany, Ind., with sufficient capital 
for operating the steam forge and rolling mill which recently suspended oper- 
ations at that point. It is said that work will be commenced at once on a 
much larger scale than heretofore. 

Over $100,000 has been subscribed to the stock of the newly organized At- 
lanta Iron & Steel Casting Co., and the erection of a foundry at Atlanta, Ga., 
will begin about July 1st. The company propose to manufacture malleable 
iron castings of all kinds and convert them into steel by the Bates process. 

The Maryland Tube & Iron Works has been incorporated with H. O. Chap- 
man, of Philadelphia, Pa., as President; J. B. Hayes, of Norristown, Pa., Vice- 
President, and O. C. Knipe, of same place, Secretary, to establish the pipe 
works at Hagerstown, Md., which were recently mentioned. The capital stock 
is $60,000. 

The Toronto and Nebraska barb wire concerns have consolidated, with a 
capital stock of $200,000, and will establish a plant in Denver. The consolida- 
tion is styled the Colorado Barb Wire Manufacturing Co., and will shortly begin 
operations. Seven buildings will be erected at a cost of about $60,000, and it 
is expected that before the first of August the machinery will be in operation. 





Additions, Enlargements, Removals, etc.:— 

It is reported that Watts Brothers contemplate adding a Bessemer plant 
to their steel works at Middlesbrough, Ky., at a cost of nearly $500,000. 

The South Boston Iron Works, of South Boston, have been acquired by an 
English syndicate, who will also build the new works at Middlesbrough, Ky., 
begun by W. P. Hunt. 

The J. Morton Poole Co., of Wilmington, Del., is erecting a large addition 
to its machine shops. The addition is 150x80 feet, built of iron and brick, 
with a slate roof, and will be practically fire-proof. 

The foundry plant at Quakertown, Pa., consisting of foundry, machine 
shop, warehouses, etc., has been purchased by a syndicate of capitalists, con- 
sisting of J. R. Wood, S. H. Morgan, John Hillegas, Charles Smith, Cornelius 
Burnside, George Yost and Francis Sanders. 

The Frank Woodman machine works, of Charleston, and the Lucadoe & 
Jager Foundry, of Elk City, have been consolidated, and will be located at 
Elk City, W. Va. The new cencern will occupy a piece of ground donated by 
the Elk City Improvement Co., and will manufacture coal and other light cars. 

It is reported that stock to the amount of $219,000 has been subscribed 
toward the erection of a new steel plant in New Castle, Pa. It is stated that 
the new concern will be composed exclusively of New Castle capitalists. It is 
understood that the New Castle Wire Nail Co., of that place, will be largely 
interested in the new venture. 


Fires and Accidents:— 


The Clipper Mowing Machine Works, at South Keene, N. H., including 
foundry, machine shop and forge shop, have been destroyea by fire, involving 
a loss of $30,000, on which there was an insurance of $13,000. 

The Missouri Car & Foundry Works, at St. Louis, Mo., suffered a loss of 
$15,000 by fire on the 12th inst. The blacksmith shop and machine shop were 
consumed, but the rest of the buildings were saved. The shops will be imme- 
diately rebuilt, and the machinery destroyed duplicated as quickly as possible. 
General Industrial Notes:— 

The Brush Electric Co., of this city have placed their order with the Hack- 
ney Hammer Co., for a 200 !b.-Hackney hammer. 

The Cincinnati Milling Machine Co., having found it necessary to increase 
their capacity, have purchased a lot on the southeast corner of Spring Grove 
avenue and Alfred street, 120x130 feet, and are erecting on same a two-story 
brick building 50x130 feet, and hope to be settled and running in their new 
quarters by October Ist. 

The Instantaneous Water Heating Co., formerly located at 210 East Illinois 
St., Chicago, have removed to 141-143 West Ontario St., where they will have 





much larger quarters and can turn out work faster. This company have built 
up a very large and substantial trade on their Douglas and Acme water heat- 
ers and are sending their goods to all parts of the country. 

The partnership heretofore existing between Hartman & Durstine, Woos- 
ter, O., manufacturers of the Hartman patent inside sliding window blinds, 
was disselved July 1. The sliding blind business will hereafter be conducted 
by J B. Hartman, the patentee of the sliding blinds, under the firm name of 
The Hartman Sliding Blind Co., Wooster, O. 

H, J. Reedy & Co., Cincinnati, O., have recently closed the following con- 
tracts: H Mulhauser, two Climax steam elevators ; Young Men’s Christian Asso- 
ciation, Cincinnati, O, one passenger elevator; Cumberland Gap Park Co., 
Cumberland Gap, Tenn., one Climax steam passenger elevator; Vicksburgh 
Hotel Co., Vicksburgh, Miss., one hydraulic passenger elevator. The Jas. 1. 
Haven Co., Cincinnati, O., have contract for three of their hydraulic passenger 
elevators and one freight elevator, for the new Penn Block, corner of Fifth and 
Race Sts., Cincinnati, O. 





Chautauqua Lake. 

The Erie Railway will sell excursion tickets to Lake Chautauqua on ac- 
count of Ohio Teachers’ Convention, July 6 and 7, at one-half fare (f4.35) for 
the round trip. Good returning up to and including July 13. Call at 141 
Superior street, or at Central passenger station, South Water street and Via- 
duct. 





EMBRACE the opportunity offered by the Nickel Plate, Monday, July 13th. 
A daylight Pullman coach excursion to Niagara Falls. Rates as low as ever. 
Inquire of agents. City ticket offices 224 Bank street, 598 Pearl street anddepots 








HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
well painted will not require repainting for 
10 to I5 years. r 


JOS. DIXON CRUCIBLE CO., 


Jersey City, N. J. 


DIXON’S 
' GRAPHITE 


PAINT 









FOR SALE. 


($250 BOND - First-Class Security. 


Bearing 8 per cent., payable semi-annually. 
WANT TO REALIZE AT ONOE. ADDRESS, 


W. N. C., 


Reom |, 29 Euclid Ave., CLEVELAND, 0. 


METAL WHEELS) COM POUND 


for Wheelbarrows and Trucks. AND 


MARINE. ENGINES. 








—MANUFACTURED BY— 


ARNOLD METAL WHEEL CO., 


NEW LONDON, OHIO. 





J. M. ALLEN, President. 
WM. B. FRANKLIN, V:ce-President. 
F. B. ALLEN, Second Vice-President. 
]. B. PIERCE, Secretary and Treasurer. 
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HIGH PRESSURE, 
STEEPLE AND 
FORE AND AFT 


COMPOUNDS. 


—Send for Photo and Prices.— 





A. S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

C. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


J. HE. WOLCOTT Special Agent, 208 Superior CLOUGH WITT 
St., Cleveland, O. j ‘ y 


L. C. BURWELL, Special Agent, 81 4th Ave., 
CLEVELAND, OHIO. 





Pittsburgh, Pa. 
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PERFORATED METALS of ‘Sescm!?"' rue HARRINGTONS KINGRERFORATING Ce 


284 Pearl St., cor. Beekman. NEW YORK. 











Plate Iron Washers 


ASPECIALTY ! 
Even in Guage, 

smooth and well 
finished. 





Cut from new plate, rolied expressty for the pur- 
pose. S@ Write for prices, Address, 


MILTON MFG. CO.. Milton, Pa. 
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It is not a Dead, but a Live Elastic Packing. 


Patented Dec. 27, 1887. That will pack a Steam, Water, Oil, Air or 
Bl *s , _ Ammonia Rod, also a Smooth, Fluted, Out- 
of-Round or Vibrating Rod, an Engine, 
Pump, Ice Machine, Air Compressor, Steam 
Hammer, Rotary Rod, or any rod that has 
to be packed, and keep it tight without 
pressure or friction, as it works automatic- 


ally. 

We will prove this by yourselt. If you 
will send for enough to pack a rod, we will 
send it on x —e trial, and prove to you 
that the “ Sensible”’ Automatic Packing is 
Berore Usine. the “ Best’ made, therefore is ‘‘ Cheapest.”’ AFTER USING. 


SOLE MAKERS: 


Sensible Automatic Packing Co., 63 So. Canal St., Chicago, Ill. 
«3 Goad és H E. Curiae 


© )ROBERT AITCHISON 
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*~ CHICAGO. ILL.-: 
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>PERFORATED METALS OF ALL KINDS 

OFFICE {510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 








THE AMERICAN 


WATCHMAN’S TIME DETECTOR. 


This Electrical instrument, which is operated A 4 
either battery or magneto generator as preferr 
is designed to, and does, keep an exact record of 
the doings of the Night Watchman in any estab- 
lishment whereit is in use. It is an active and 
faithful guardian of your premises during the 
night. It is simple, reliable and absolutely infalli- 
ble. Cannot be tampered with without certain 
detection. 

Thousands of testimonials from the first concerns 
in the land. Send for catalogue to 


The Cleveland Electrical Mfg. Co., 


44 and 46 Sheriff Street, 
CLEVELAND, O. 











OLEVBLAND 
G AILVANIZIN 
WOoORES. 
H. H. HODELL & CO., 


Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 
CLEVELAND, OHIO. 


JAS. L. DAUGHERTY, GENL. MANAGER. 





FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


this steel now running prove this. 


Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 
WORKS: } OFFICE 
CHESTER, PA. J} 407 LIBRARY ST., PHIADELPHIA, PA, 


TAPPING MACHINES 
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VERTICAL. 
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OUR IZ.INE OF TAPPING MACHINES. 
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‘THE GARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY ann MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. } NEW YORK, 










WELLS 


PORTBLE, HAND OR BELT E> ICE JES 


CUTTING & 
THREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


MACHINE WORKS, FOSTORIA, 0. 





Strong, Well Built, Serviceable 








sEWENCINES 


ADAPTED TO HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 


Suitable BOILER Soredines daivecy 


FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. 





TWO BOOKS 


Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 





BY THOS. D. WEST. 


Treating of Loam, Dry Sand and | 
Green Sand Moulding, and contain- | 
ing a Practical Treatise upon the | 
management of Cupolas and 

the Melting of Iron. 


West’s Moulder’s Text-Book | 


Being Part II of American Foundry Practice | 


Presenting best methods and original rules | 
for obtainin g good, sound, clean cystings, and | 
giving detailed descriptionforms ing moulds | 
requiring skill and experience. 

Alsocontaining a practicaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron | 
foundries. Hither of the above books will be | 
sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 





CLEVELAND, QO. 


Wood - Working 
Machinery 


OF EVERY DESCRIPTION. 





x eas See Sole SS 


No. 2 Clipper Planer, Matcher and Moulder. 





When in want of an Ar Planer and 


| Matcher, Surfacer, Hand Planer, Shap- 


er, Moulder, Mortiser, Tenoner, Band 
Saw, Scroll Saw, Gang Edger, Rip Saw, 
Cross-Cut or Swing Saw, in fact any 
Wood-Working Machinery, write for 
our special prices and catalogue. 


INDIANA MACHINE WORKS, 


FORT WAYNE. 
IND. 
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Steel and Wire 
Hangers, Etc. 
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“$15 00@16 25 ; 





THE BELDING PATENT LOCK SLIP JOINT TROUGH, Manufactured by THE CANTON STEEL ROOFING CO., 


GBOSSER COCING 


Canton, 0. 





IRON AND STEEL MARKETS. 
Pic IRON. 


CLEVELAND (f. 0. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No.2 
Foundry, hs 80; No. 1 Gray Forge, red’ short, 
$14 80; No. 2 Gray vores, | neutral, $14 30; No. 
1 American Scotch, $1680; No. 2 American 
Scotch, $15 80. 


CHICAGO (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
@t7 00; Southern Coke No. 2 Foundry, $15 25 
@16 09; Southern Coke No.3 Foundry, $15 00 
@'5 758; Southern Coke No1, Softeners, $15 25 
@16 oo ; Southern Coke No. 2, Softeners, $14 50 
@t§ 25; Ohio Silveries No. 1, $17 75@18 75; 
Ohio Silveries No. 2, $1675@ 1775; Kio 
Strong Softeners No. 1, $18 co@19 00 ; onic 
Strong Softeners No. 2, $17 25@18 25; Lake 
Sup2rior Charcoal Nos. 1 to 6, $17 75@18 50; 
Tennessee Charcoal No. 1, $18 00@1900; 
Tennessee Charcoal No. 2, $17 00@18 00; 
Southern Standard Car Wheel, $21 00@23 00; 
Tennessee Standard Car Wheel, $oo co@oo oc. 


CIN SINNATI eee by Rogers, Brown & 
Co,: Founpry Irons—Southern Coke, No. 1 
foundry, $15 00@15 25; Hanging Rock Coke, 
No. 1 foundry, "h:6 5°17 50; Jackson Co. 
Sto1e Coal, No.1 foun » $16 1700; Ten- 
nes zee Charcoal, No.1 foundry, $16 50@17 50; 
Hanging Rock Charcoal, No.1 foundry, $20 oo 
@22 00. MILL Tnows—Standard Southern Coke, 
grey forge a 75@13 25; Standard Southern 
Coke, motti $12 50@12 75 ; Cold Short South- 
ern Coke, grey forge, $12 75@13 00; Strong 
Ohio Neutral oke, grey forge, $15 0 15 
Cak WHEEL AND MALLEABLE—Standard Aia- 
bamaCar Wheel, $19 50@20 50; Tennessee Car 
Wheel, $18 co@19 09; Lake Superior Car Wheel, 
$19 50@20 50. 

BUFFALO (reported by Rogers, Brown & 

o.): Mahoning and Shenango Valley strong 
No.1 Foundry, $:7 oo@oo 00; Mahoning an 
Shenango Valle ystrong, No 2 Foundry, $16 00 
@oo oo ; Vhio So tener No. 1, $17 0o0@o00 00 ; Ohio 
poftener No. 2, $.6 0o@0000; Jackson Co., Sil- 
very No. I, $1 8 '25@o00 00 ; Jackson Co. Silvery, 
No. 2, $17 ”25@00 00 ; Lake Superior Charcoal, 
$18 co@oo oo ; Tennessee Charcoal, $18 co@19 00; 
Southe:n Softener No. I, $16 25@o0 00 ; South- 
ern Softener No. 2, $15 50@o000; Southern 
Strong No. 1 Foundry, $17 0o@oo0 00; Southern 
Strong No. 2 Foundry, $16 25@o00 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 oo. 


LOU SVILLE (reported by Hall Bros. & Co.) 
Hor BLastT FounDRry—Southern coke No. 1, 
$14 25@14 50; Southern coke No. 2, $13 75@14 00; 
Southern coke No. 3, $13 25@13 50 ; Mahoni ing 
Valiey (Lake ore mixtures), $oo 
Southern charcoal, No. 1, $16 50@17 00; South: 
ern charcoal, No. 2, $16 c0o@1 . Missouri 
charcoal, No. I, $17 00@17 50; Missouri char- 
coal, No. 2, $16 17 00. FoRGE—Neutral coke, 
$12 50@13 00; Co old 3 $12 50@13 00; Mot- 
tle 12 — 25. Car WHEEL AND MALLE- 
ABLE —Southern (standard brands), $19 50@ 
2 0:1; Southern (other brands), $17 50@15 oo ; 
Lake Superior, $20 50@21 50. 


St. Louis (reported by Rogers, Brown & 
Meacham): Hot Biast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, $14 75@15 00; Southern Coke No. 3, 
$'400@14 25; Southern Grey Forge, $13 5:@ 
13 75; Southern Charcoal No.1, $17 75@18 00; 
Southern Charcoal No. 2, $17 25@17 50 ; Missouri 
Charcoal No. 1, $15 50@16 00; M ssouri at 
No. 2, $15 00@1550; Ohio Softeners, $18 00o@ 
19 <0. CAR WHEEL AND MALLEABLE Irnons— 
Lake Superior, $20 00@20 50; Southern, $19 co@ 
2100. CONNELLSVILLE Coxz—East St. Louis, 
$o oo ; St. Louis, Jo oo. 


DETROIT (reported by William F. Jarvis & 
Co): Lake Superior Charcoal, all Numbers, 
$18 c0@18 50; Lake Superior (coke) Bessemer, 
$:8 oo@18 50; Katahdin (Maine charcoal), foo oo 
@oooo; Lake Superior Coke, Foun ry, all 
Ore, $18 00@18 50 ; Lake Superior Coke, Found- 
ry, all ore, $0000@0000; Standard Ohio 
Black Band, $18 00@1825; Southern No. 1 
$16 25@16 50; Southern stich Forge, $14 00@ 
1450, Jackson ae 7 Ohio} Silvery, $18 co@ 
‘850, Old Car Whi oo@oo oo. Connells- 
vi je Coke, Jo.co. 


LOUISVILLE eperted by Geo. H. Hull & 
Co): Southern Coke No. 1 Foundry $14 50@ 
1475; Southern Coke No. 2 Foundry $13 75@ 
14 25; Southern Coke No. 3 Foundry $13 25@ 

375; Grey Forge, $12 75@1325; Southern 
tobe Silver Grey, foo eo@oo oo ; Southern Char- 
coal No. 1 Foundry, $16 00@17 oo; Car Wheel, 
$19 00@20 oo, 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $16 00@16 25; No. 2 Foundry, 
Grey Forge, $14 00@14 25; White 
and Mottled, $13 00@13 50; Warm Blast Char- 
coal, $18 co@20 00; Cold Blast Charcoal, $22 oo 
(@27 00 ; Bessemer, $15 75@16 oo. 


MERCHANT IRON AND STEEL. 


























Flat Bar 
1% to 4 by &% to 1 inch...... I 80 
4% to 6 by % to 1 inch..... I 90 
is to 6 4 Bae 0 © a Miscadccsncccessonee essemieseiil 2 20 
1% & 1% by *% to ¥% inch seeI QO 
1 &1% by %to & inch ccccee CO 
%, Mand Ky % to % inch 2 20 
Round and Square. 

I t 1% inch........ ae 1 80 
2 to 2% inch LS LTS 2 00 
2 cn BIE Unchr...cccccccceee eue2 20 
3% to ainch.......... hneunbibtneecated Scenaiaiabnenabibeal 2 80 
4% to 4% inch.............. eoeoceee guaposenpaaianbunasvaced 3 30 
4% to 5 inch.... 

pein ~ Ha sok 











Half Oval and Half Round. 
to g inch 


I 
fe ad z } inch 
Bie te inch 














SSsss 


hac bw 





Heavy Band. 


% to 6 by % eae pat inch 2 
to anna: =| 516 a 2 10 

and 5-1 cocecsvescosoocs: coces s 

*® % by endl ood teams imeanindy “elute. le 3 80 


Hoops. 











to 4, Nos. os to 15. 
to 2, Nos. 16 to 18 

1% to 2, No. 19 

1% to 2, No. 20. 














1% to 2, No. 22 





2 
2 
2 
2 
1% to 2, No. a1 3 
Zz 
2 


15-16, 1 ANC 134, NOB. 13 tO 15..cccccsssesceceveeseees 
15-16, 1 and 1%, Nos. 16 to 1 
15-16, 1 and 1%, Nos. 19 and 20....... woccescsoce o 
15-16, r and 1%, No. a1 

15-16, 1 and 1%, No. 22 










































































60 

70 

80 

go 

00 

Io 

80 

go 

oo 

Io 

20 

00 

Io 

20 

, No. 21 30 

,» No. 22 40 
13-16, ee BD Tihaivcncse csoccncecesusqasataienese cocccvee$ 20 
13-16, Nos. 16 to 18. 30 
13-16, Nos. 19 and 20 40 
ES-16, NO. BI rcccccccccesccscccere 50 
16, NO. 22.....00 woseceesccese coeccscosececcosseccoees coeen 3 60 
x. Nos. 13 to 15 peseeoece eones 3 30 
» NOB. 16 tO I8......ccccocrcrscccccrececccsencccce scores 3 50 
a Re ea ee 3 fo 

5" JN Wl pasesaksdennnesvaaseunieal cocceece eoecccees seveceeres3 7O 

- | ene 3 80 
BI-EG, IWGS, IE OO BS .cccecccvccecosssscccoccosecconscsosores 3 50 
11-16, Nos. 16 to 1 3 70 
11-16, Nos, 19 and 20 3 80 
11-16, No. 21 3 90 
BIE, BUD. BBecveceveses cccces coves 4 00 
, Nos. 13 to I5....... ceccccrecccccss cosccccoecesees: ececees 3 80 
SNE SEN TED iicksvhdadesansdedekagacdbddsscieinaucaesonen 4 00 
%, Nos. 19 and 20. 4 10 
yp BED, BE eccccorcecrcsceccooecesscoscssscovescccocscooscecosces 4 20 
% INO. 22..0..cccccccceccvccccccccocecceee 4 30 
» No. 23 4 50 


Light Band. 


1% to6 by % to 3-16 in 
1% to 6 by Nos. 11 and 12 
1 to 1% by % to 3-16 in 
1 to 1% by Nos. 11 and 12....... ER ee IE 
% and 13-16 by % to3-16 in 
% and: 3-16 by Nos. 11 and 12.......000. 
and 11-16 by % to 3-16 in...... 
and 11-16 by Nos. 11 and 12.. 























and 9-16 Dy % tO 3-16 im, ...cceccscseeesessesees e003 30 
and 9-16 by Nos. 11 and 12 3 40 
by % to 3-16 in 3 60 
%& by Nos. 11 and 12 3 70 





Wagon Sox Iron. 
































% inch, beveled edge, by Nos. Ir and 12...... 2 80 
inch, os . 13 and 14...... 3 00 
inch, va " ” II and 12...... 3 10 
inch, a « 1g and 14...... 3 30 

Sheet Iron; 

No. 10 to 14. 2 

No. 15 to 17. 27 

No. 8 to 21.... . 3 

No. 22 to 3 15 

No. 25 to 3 3° 

No. - puesseunssse 3 40 

No. 28..... 3 50 

Iron Boiler Plates. 

xeak, % inch and heavier 2 60 
C No. 1, 2 85 

CHNo.1 i “ sonsbassnese eoccceeeccocees IO 

CH Flange, “ sod ccvccevecsecsoovecnscccosesS 8S 

Extra Flange, - 435 

Solid Fire Box e 5 10 





Steel Boiler Plates—1-4 in. and Heavier. 























Above | includes plates 9° inches ——_— 
go to 96 in. wide... coe ccccoonees ec D extra 
96 to 100 in. wide... wk © 
100 to 104 in. wide 1c “ 
104 to 116 in. wide..... ++ Special 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Bs 





1 to 2in. Sactgsive eoceccseeccoeee eocceecccsoeccccoocsoced 09 
DIE CO Fh 1m “6 —sececcrcrcccccccorccscccresscsccecccees 09 
7-16 to a and 2% to 3 TID ncovessecnesaeue encecccoesoree 10% 


SCRAP IRON AND OLD METAL. 
Net Tons 


No. 1 R. R. wrought SCrap.........cccrsesessseres$19 OO 
No. 1 wrosgat 2 AA seve 17 OO 
No. 1 Machine cast SCTaP........ccccrereeesveres IZ OO 
Iron axles. 

Axle turnings. 

Peg ae turning (free from cast)..... 
Cast borings 

Uncut wrought iron boilers...........0....000 
Steel boiler plates 

Grate Bars 
Pipes and flues (Clean) 


2 


S88s8sses 
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Tank iron 13 50 
Hi = band iron 10 00 
8h 9 50 
Wrought ag aaennceasinoenen II 00 
Mallieable iro 10 co 
—— a Messrs. BLack & PoLLockg, Cin- 
Railroad Wrougnt..........csessves.seesereeseeeves $20 00 
No.1 Country Wrought ‘bs 00 
Stove Plate 
Machine Castings a 
H and Sheet sence * co 
Casting Borings @ os 
Wrought Terni Ta ee 








CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring §' 
Barrel Hoops, 


teel, Steel Street Rails, Stee] Oil 
wanized and Black 


Wire of nds, Iron and Steel Boiler vee, Gal 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





THE CAMBRIDGE IRON & STEEL Co 


MANU 


SHEET IRON s SHEET STEEL 
: Shoe! 


uared Roc 








Magnetic Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, Speattonte and other impurities eliminated from Iron Ore, 


and non-Bessemer ore converted into 
respondence solici 


er Ore. Samples treated without charge. Cor- 


a S ‘COLLINS & CO0., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH CourRT, 45 BROADWAY, NEW YorE 





DALLIBA, CORRIGAN & CO., 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


rirom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
OLEVELAND, OHIO. 








J. H. OUTHWAITE. W. G. POLLOCE, 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


crromn Ore, 


Perry-Payne B’la’e. wieveiand, O. 


THE CONDIT-FULLER (0., 


Pig and Bars Iron, 
CLEVELAND. OHIO. 




















3°6 in...... 
Flats. 

cts. Ds 

2 to 9-16 wide by 2 to $ thick...........cccsesesecceees e 
Bessemer and O. H. Steel. 

MACHINETY....ceresrseseerseeneerenes coeees base price, 275 
WEED. cacosconesnescsonancceses coeses 275 
DTI ...ccccccesccccccvcesese socceses overes - 8 25 
Sleigh SHOE ........cereeecesereeeeeees ” 2 75 
MUI TINIE cathcctcncsncerasasansoncatonsgnanse oe 3 00 
Cutter Shoes, tapered and burr. ” 3 00 


English Tool Steel. 


CBBOP’B.. verrsssesssreees 
obson’ s “‘ Best” 
“Choice” 


Burden Boiler Rivets. 


, %, 11-16 and ¥ inches diameter....... seveesec 00 
ridge }, #, 11-16 and % inch diam....,,,.....4 00 














E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 





Cleveland, ” Ohio. 
Sam’l. L. Matner, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining (o., 


Dealers in Iron Ores 
from theirown mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND. QO, 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Bullding, 
OLEVELAND, OHIO. 


Lake chipytes Point, Lorain O. 
Jas. PATTERSON, Sales Agent. 





ESTABLISHED 1854. 
PETER GERLACH & CO., 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leo» 
ard streets. 


Cleveland, ©., WJ. &. A. 


Hartman’s Patent Inside Sliding Window Blind 


is the most 





aS. 


an automatic 
Burqlar- Proof 
Lock, of 
charge ge. This 
is an item of 
immense mag- 

nitude, and 


‘ove; eae 
eq SOON og gives entire 


satisfaction. 
Thousands 
re in use. 


ts wan everywhere. gend for illue- 
sll aalineeccal prices. Menufactured by 


SARTMAN & DURSTINE, *%,'3 Beever*- 
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‘Tem Iron Trappe Review. 











MACHINERY SUPPLY MARKET. 














/ avi % 

American . 3D 
Wrights......... Sti: 
Bellows. 

P ) tg aor 
Stechembihe Bullock's... dis soase 
MOUldE™TS’....... co0eeeecees.000 sescceses svovesl dis 10 
Hand oveeeis 0@s5° 

Belting. 
ee ee ee 
- x $6 DOSE... ccccccessereeeveesee Gis 55 
Hoyt’s Short Lap. dis 





45 

Cleveland Rubber Co. extra standard.dis 6o&10 
Shults Raw Hide Leather Belting, single e, 

is 40 


Shultz Raw Hide Leather Belting, decencee 































































































and Light Double 8 40 
Standard, Oak tanmed.......ccsscoseseseeeees dis by 
Alexander Brothers’ pure oak tanned. ...dis 45 

Blowers and Exhausters. 
B. F. Sturtevant’s dis 20 
Boston Blower Co., dis 35 
Buffalo dis 35 
Borax. 
“8 Bi2 
WHILE. .....ccrcccresseerressssserecsssesceseene severe 5e 
White Crayot...........++ @ gross 12@12% dis ro 
Red Ais 
BUG. cccccccccccccccscccccccccccceccccsce cccccscscceces coces dis 
Ohucks. 
, Ind dent di 
Cushman a4 Jew. depe dis 4s 
* Geared SCrOIL........cccrreccerseeells JO 
7 in” Brass Workers............. dis 30 
“ a aia dis 
Wesacott’s Scroll Combination............... dis aah 
ONE......ccccccccerecseserecsees dis 40 
* Little Giant Drill.........0....000dis go 
Horton’s Universal.......... is 40 
pendent 45 
Whiton’ 7 I dent is 45 
National Combination cacti cancdhioneerungunled dis “ 
Almond Drill , 9 
var A dis 1 
Skinner’ « Combination Lathe...............dis 33 
Independent Lathe di 
pt Universal Lathe.........0+..sc0s0 
ai Drill 
Outters and Reamers. 
Cleveland dis 10@15 
Pratt & k Whitney Ais 10@15 
ae Sha Milling Cutters.. = dis = 
Brown & Sharpe, Milling Cutters........... 15 
saan + oer Catheti. nec weed 15 
Orowbars. 
Cast Steel........ Db 
iron, steel points Fs 8 
Drill and Drill Sockets. 
feist drills dis so&10 
Morse Taper and Straight shank to. a 
s 10 
aoree 7 and Straight nek rhnened™ 
8 25 
andard Twist Drill dis “a 
| REE. 
Cleveland svcceens soceeeresG ls sents 
gmery. 


No. 4 to No. a4 to Pious Cc. F. 
ar eg. F FF. 


Kegs, # D............ 4c c 
reas Bh wetter es 4 ; ies '. 

































































. Se 
10 Dceans,10 in case $ ; 
10D cans, lessthan 
10 10 ¢ 10 ¢ xt 
Emery Oloth and Paper. 

Barder, Adamson & Co dis 50 
H. H. Barton dis 50@so&10 
Emery Wheels. 

Detroit dis 
Norton’s dis 
Grant...... dis 
Sterling. 2 60 
Celluloid...........c000 dis 10&33% 
Northamp dis 55 
Crystal dis 
Vitrified...........0.00. 
Vulcanite dis 10&10 
Files. 
ichol dis 60&10@6o& 10&10 
“ x. F. ..dis 25 
Kearney & Foot.........sc0+ dis 608&1 10&10 
Black MONA... .cccecereee0e dis 60&1 10&10 
MDSOBGE..000ccccccccesccccescceccocess Ais 6o0&1 10&10 
Disston’s 
Wester 8 70 
Stub’s dis 25 
@robet’s...... dis go 
olds Bros.’ Hand Cut dis 50 
ustry File Works, hand cut..........0000+ dis 50 
Hammers, 
8. W dis 40 
run new li¢t, Jan. 15, 1887 dis ie 
Heavy hamuers and sledges under 5 Bs. 1 


over 5 Ds 14c, new list. 





Jack Screws, 
Tilinois Bolt Co, list 
Nuts and Washers. 



















































































Sise of bolt inches §-16 § be) I 
URTC.....cccrsrresensee é 3% 
aummeseoecsnece ais bss 4 sia 5 
Washers ............... 7 5, 4 4 
In lots less thas 100 Da, B 3 
boxes add 1c to list. 
Nails (wire. 
List July 1, = < _ 
Penny Nails, keg card ra 
x {es | eae 
Less than car lo 
Oilers. 
ot ‘tis + 
tend 50 
Malleable (Hammer’s), No. 1, Ne, "4 
moO. 3, $4.40 @ dos...... sea ate ay? Te@iokie 
Packing, Steam. 
Boston Belting Co. . — 60 
Hemp.......cccreee SH 
Russia Packing egitneranenasi mt 14 
I Packing = on | 
Plumbago Pist ~¥ Rie 
Morrison’s ‘“ Bso 
uare Flax “ ® Bso 
Sheet Rubber........ 8 Di2& 
Excelsior Rubber a hat 
Picks. 
Railroads, 5 to 6 Bs. gi2 dis 6e 
to 7 Ds. 1g dis 6e 
Pulleys. 
Iron ewe Walker List. dis 45 
Medart Pu aleve dis 55 
Split Wood | dis so@ss 
Rivets. 
Iron, Thousand, list November 17, ais 
se 
Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 dis se 
Copp dis se@se&10 
Rope. 
Manilla, & inch and OVET..........cc0.ss0«++ 3 Bis 
Sisal, % inch and OVE .........c0c.ccsessseeeees B 
Sand Paper. 
> . oo seen 
rton’s eeceee' dis4o 
New England Flint dis 
Barton’s Garnet 20 
Saws. 
Disston’s Circular Ais 4o@10 
“ “Band Gis xe 
S Scroll Net 
Hack Saw Stubs dis 20 
OS FRA TORR. cccocceeccoccese= coc coesee: -cocesed dis 20 
“ “ Star. dis 2e 
Saw pomen’s pe 30 
Atkins’ Cicular Sawg............cccccssssser 
ile alay and Drag ccm 40&10 
* Ww BA WB..ccocrce cocccesee seccccee e 
“ Silver Steel Diamo: 
= Cross-cu come. cessesdaensi dis joc per ft 
“Diamond wenedis goo 
“ Tuttle Tooth Cuaspcnte.e asc“ 
- ” ™ lene Cross-cuts. is ag gc * 
o. 1 Handles 8 
mo.g St ——a 

































































Wood Screws—New List 1890. 

Fiat head iron ... dis 72% 
Round head ET OM cccocresevcosevccsoconceer coos: dis 67% 
Flat head brass .. dis 72% 
Round head Drass......coscsecssccesessereceeeere dis 65 
Square Cap Ais 

Hexagon Cap is 60 
Set C. H.C. P. dis 70 
Machine, flat head, iron dis 65 
Machine, round head, iron dis 60 

Bench and hand— 

Lag or coach...... dis 1e 
Coach, patent gimlet point..........ccccrsrsesss 
Shovels and Spades. 

Ames’ list November 1, 1885.......cccccssseees -dis 20 
TIIIIIIIIN cos cacencusbnennien senedbllinesconabsouneshogensts Adis 
Hussey & Binns, railroad... eccvccseli® 

Taps. 
Cards, Hand and Nut to 2 in s 50 
Carpenters’ ecoee 8 50 
Morse “ it) « a s 50 
Pratt ‘tt & Whitney “ “ new list dis Ie 
Machine SCrew TApB......ccccsccccrssceesseseeees dis 55 
Pipe Taps to 2% in dis 70 
Stay Bolt Taps is 25 
Stove Bolt Taps. dis so 
Pulley Taps............ dis 40 
Twine Bn. B. 


No. 12, Flax Twine, % ong ¥b Balls... = 
ng 18 ” nan 


a ae 
Pie Hemp, &%D lis Adering twine Ir 

rely 1p | 7 mapeamaengimedeen aide 

as 1% Db Ba Balis nce eoeeccecsoncseoscooes = 1c 

EPIy Wrapping, 5 Balls to D............... 1§@16c 











Amateurs, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.. PHILADELPHIA, PA. 


Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 


LATHE FOR ° 


Clock Makers, Model Makers, 





IRON FOUNDRY. CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 





























Vises. 
— Box 7 dis 6e 
Prentiss. a ia 
. dis 

. Fire 
Miller’s Falls. dis 40 
1’s. dis 15@20 

Ho a 35 

Wire. 





“ “ Eee 108 : 
Ym at Nos. o to 18, mar’ t..dis 5 
vanized Nos.oto18 ‘“  cisiased 





Tinned market Nos. © to 18.........00000 0 oon his 67 
Cast st dis 


Tinned Broom Wire...........00000- dis ToksOreer 
en | — Nos. 8 — Qooccceccee socceece 75 
14. 


stubs Steal Was capiies ea ‘$6.00@® dis y 
Wrenches. 














Bemis 

Donohue’s Engineers..........ccccssesee dis sokre 

Lamson & ions Engineers........... oes 6e 
& Spencer’s Drop Forged..... soon ® 25 


. « =a 








Webster, Camp & Lane Machine Co. 





Automatic or Slide Valve Steam 


Mining Machinery, 

impreved Band Friction 
Holsting Machinery, Geared 
er Direct Acting, fer reund er 
Gat repe. 


: Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Enaines, Sheaves, 


Cages, Buckets. Etc. 


@@ Send for Catalogue D. 


134 N. Main St., 


AKRON, OHIO. 





‘TIME: x15 


WIONE:Y ? 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 


OUR 


Time Stamps 4 


Mark the hour and 
minute, the day, 
month and year, by 
one impression. 


Useful, Economical, 
Ornamental. 





PRINTED MATTER ON APPLI- 
CADON. 





OUR 


Tim3 Registers 


Record the hour and 
minute of the arrival and 
departure of employes 
by their own act, in their 
own handwriting. 


Indispensable for employ- 
ers and just to 
employes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury 8t,, Boston, Mass., U.8. A. 





THE THOS.D.WEST FOUNDRY.co 


CLEVELAND. O. 


IRON. CASTINGS. 


DAILY MELTING CAPACIT ia CIA 


FACHETTIES FOR 


ECONOMICALLY Ti NING. C T 


S MOOTH CLEAN CASTINGS 
DUPLICATE WORKA SPECIALTY 








F. A. SACKMANN, 


126 Champlain, Cleveland, 0. 
STEEL ALPHABET S 


ELNAME STAMPS 






Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
sae AND SIDING. 
Manufactured by 
yy W.J. BURTON & C0.’s 


fl Galvanized Iron Cor- 


i asa nice Works, 
at ‘4 
AMM 


Detroit, Mich. 
wef| catalogue and prices. 









Send for illustrated 


Mention this paper. 





E LECTROTYPE 


FOUNDRY 


ee? es 


if F 














SECTION OF CONVEYOR. 


Detachable Roller and Chain Belting, 
MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 








Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f'g Co., 


183 East Ist Ave,, 


COLUMBUS, O. 
Chicago Office, 48 §. Canal, St. 





CHAIN. 
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‘Teuxm IRON “TRADE ReEvIEw. 








THE BRIGHTMAN STOKER is ie Ohas 


STEAM BOILER FURNACE IN THE 
THE BRIGHTMAN STOKER Co. 


kom ee 








































































































E PAMPALET 
HARDWARE MARKET. ee 
a Nailand Spike....... moseseestes seesasbeseel dis so&108&5 
Double cae low list dis 25 
Augers and Bits. ” cones soscvcscesssscoesese STOSS $12, dis as@2s&5 
Common AUK*e|TsS ANA DVItS........0c.cccceree oorees dis 
Snell’s dis 608s ee 
Saoneti pentinae’ caters ond Vike ie Climax that Friction). eT neni 
a enn augers and bits............ 25 Friction).......0000+ ss--+.. ocoorses lB 
Expansive Tl Clark’s small, $18; sademensquaetosceboseoes epconees =< dis — 
large, $26 dis Kidder’s dis s08&10@60 
Hollow Augers, Ives’....... sosveisbensecobenesd Terry’s Patent.........$ in., $12; 4 ‘in., ore, dis so&s 
Hollow y, Augers, Bonney’s Adjust. an Paragon dis 40&16 
a . - dis 40&10 | Ri "s dis 30@s0& 10 
allo A mgere, Mentay Anges v. 20810 Horse Nails. 
Gimlet bits, common.......... per gross $3 No.10 9 8 7 6 
Standard Bit Stock D Stock Drills sieht Ais Sok tos fatsan BE na 24 25 95 26 2B....coe0ee eee YF 
Ship Augers.......... seseveeelis 1gs&10@1s&10&5 D..18 19 2O BI 2G -....scccsccceresrereres Gis I§ 
Azes. dis as&10 
First quality —— doz $7 Burden, ‘inaeheo tates 8 keg $4 
rst q 00 a BE TACHOEY ccssandtessstassctncsesneve C7 
oe ee F baa 600 | R. I. Horshoe Co., Perkins’ Imp. at 
polis 00 factory keg oe 
Bolts. Mule Shoes, at factory.......... eames! j ios 
ast ro sh tier bolt et dis Jo ee 0 dis 6o& 
ron shu c. 7o jpann soccer ZTOSS Soc 10 
Cast irom chain Dolts...:.....csssses sessed Io | Base, ru Sern wheel tle sa dis 708&10&5 
Ives’ patent door bolt... unl ME et” 60 | Hemacite door rae new list.. aflis 4081 
Wrought iron barrel bol Door mineral............ eccossoaticnnscesosse eee 
Wrought iron square bolts. , 
Wrought shutter bolts........... dis 60&10 25 
‘ ”“daizents list 25 
quenge sees We Mn a Locks, Bolts, Htc. 
Carriage and fire, Philadelphia pat- | 10 | P-& F.Corbin, Locks and Bronze Goods. 
Pee 710 | Door locks, knobs and latches...........dis 6o&10 
Plow bolts dis 60&5 | Padiocks and eres aud 75 
— ee Bell pulls, mineral, and jet dis 6o&10 
Bell put ls, genuine TODZE....ccccesreeeeee- G18 60810 
Buckets, Blevator. Lever bell pulls, uine bronse........ dis 60&10 
dis Butts’, genuine MBL. crcrereesecesseesees dis 60&10 
so&ie | Butts’’b lat dis 60&10 
Store door locks an and latches... ..dis 60&10 




















Loose joint, jap. 
Loose joint, jap. with acorns 
Loose pin, acorns...... apie is 7o&10 
oa im japanned dis 7o&10 
aed yon , acorns, jap. > plated tips.......dis 7o&10 
Wreek Mt, thot jo oint, dis 70& 
rou DALTOW. .0..00.c0000 8 10 
Wrought, fast {Sine broad..........ccorsss dis 7o&10 
Wrought, loose joint, broad............... dis 7o&10 
Table Butts. BRIE, QRS. coc cecesesceees dis 7o&10 
Regular inside blind.................css0+ 7o&10 
Light inside blind.......... .......sccseeeeees dis 70&10 
Tense n dis 7o&10 
Light loose pin dis 7o&10 





Oarbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 











Per roll of 
Eberts Bros., Detroit. 500 8q. feet. 
mR, lo. Slates’ Roofing, Light. ns 
6 n oofing ZH... ..cccrcercccecees I. 
aR’ ” Stringed Roofing, | See eie I = 
“Cc Strin pot ar ne pO, RES, 2.00 
Stringed, i eaeeas SUA NNO RIN 1.00 
MILCELLANEOUS. 
Asphaltum, Trinidad Refined, $ ton.....$30.00 
Asphaltum, Fine Grade, ® D................ 08 
Coal Tar Felt, 1 Ply, @ D.................eceeeee .02 
Coal Tar Felt, 2 Ply, roll 108 sq ft...... 1.42% 
Coal Tar Felt, Ply, roll 108 sq ft...... 7 
Roofing Pitch §e ge aeveee 7 
Ohains. 
Revised List. 
Trace, 6}%-10-2. pair 1.03 
Trace, 6%-10-3. BB P ceseccccces ooeeee§O8LIO 
TYACE, 7-10-2.....0000++ pair 1.11 
German ter n, list June, 1 ite 50&r10 
German Coil, list of June, 1887...... 9 
Galvanised Pump ii siecsun desseumtbente bs @6 
4 Chain, eo cesaenanhen pvocesnsnes esoseceseed | 4 
ack Chain, Brass....cccceesercccscssessseosereeees 75 
Chisels. 


Socket Framing and Firm is 75 
Socket Framing and Samer,’ Buck Bros.dis ye 








Firmer and Framing, L. 

I. J. White aa * 7o@s0ks 
Tanged Firmers 4c& 10 
Outlery. 

Table net 
Excelsior Pocket net 








Drawer pull, genuine br dis 7e 

















settee box plates, genuine bronze... Ais Gok 10 
rn door locks 

Bishop's Buckeye Sash Locks......8 gross yn 
Plambs and Leve s. 

Standard list.. dis yo&10 

Pocket levels dis 7o&10 

Davis’ incli 3 dis 10&10 

Pumps. 

Cistern, best makers................000+ ame 

Pitcher ‘spout, best makers dis Bidiro@toa kre 

Pitcher spout,cheaper goods...........: 


Pokes, Animal. 
Bishop’s I. X. L doz $6 co 
Bishop’s O K SE 








Bishop’ s Pioneer 


























Bishop’s American dos $2 75 
Bakes. 
Cast steel Ais 
Malleable dis 
Razors. 
. R. To dis 20 
sone olme & ogy Be pasunens Ty 1e 
I a eaehensl se net 
Rat Killers. 
Schuyler’s 8 gross $15 ce 
Scales. 
Hatch, Counter, No. at epeene sncseseoeese B dos $21 es 
Hatch, Tea, No. 161........00000008-48 Gos $6 75@7 ee 
Chatillon’s Grocers... s5e 
Family Turnbulls................ eccceeeell 5G 30k 10 
Scale , List of. January 
12, 1882 dis s0& 10@s0&10&4 





Serew Drivers. 


Center 5 R. & L. Co.’s Varnished 
Handles...........+ +++ dis 65416 
Stanley R. & I. Co.’s Black Handles.dis 6o&10 
Sets interchangeables........ sooo dos $18 dis as 


Squares. 





Steel and iron 
Nickel plated a ae dis 75&10@80 


























Pails, water, 12 Qt..........ccccecreees $4 00 $4 50 §...... 
Dairy, 14 qt al 
Fire 12 qt OP’ ake cece 
Sugar ...... ie eee 
— sonnet: Stoel §$ OO seas 

ug GB cevece cocece 
coe 5 Oo \Sar and ‘ 

OCD —§-_—«—— SK mrecvcccccecseees 6 8 
Commode = 12 7° 


ra, slop, 5 } 24g Id Qt...ccee 8 CO 9 CO 10 08 


Basins, wash — 
SORE Bei iis scscncsacesensonctones seesees 2 00 











ch ee ccceel 
12 inch 225 275 38 25 
1316 pees on coven cceosooocosoonesee eoeeee 2973 3% 878 
I MEM eccceseccsecescecososocceccces 2 
Bowls, fruit........... suahéenanabenseseee ld ; 5 : neue 
Seovee , 12in —Soamadonnen BBS cece 
ets, waste paper, 13in...... ...... 6 00 sesece 
Bpittons, «“ Daley,” pres A. 
400 450 5 00 
a eens SENT sccthcnesntonanteces 600 650 7 50 
No. 1 plain; No. 5 decorated ; No. 5X White 
decorated. 


try square and T B ..-0eis b+ aed 
Winterbottom's try and miter. Lame sear 


Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all ings 


dis 77%4&10 
Steel carpet tacks all kinds................ dis 75&10 
7 Swedes iron carpet tacks, all kinds 
dis 75&10 
Swedes iron tacks dis 75&10 





Swedes iron Dypeketesers’ tacks........ dis 75&10 

















Tinned Swedes iron tacks............... dis 7744&10 
Tinned Swedes iron Uphelotecess’ 

tacks... dis 774%&10 
American from cut tacks.......00...... dis 77%&10 
Copper tacks.........cscseecsecssrrrrrsseeses soeeee 
Copper ee and trunk nails 
Cigar box nails........ eaduasonesnsocnnbesenseseced 
Finishing nails 
Hungarian nails and miners’ techs. Ais 60810 
Gimp, and lace tacks.........; 

tinned 

Tresk m4 clout nails 
Tinned trunk&clout nails...............+++ dis 668&10 
Basket nails .....ccccrrrsescocrersssereoesses srrees dis 66&10 
Chale mails...cocccccccccercccssccccecccccee coe conees dis 66&10 





Commor and patent DrAads...cccrcreersvees dis 66&16 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty. St.; BOSTON, 113 Devonshire St.; $t. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. | 
SEND FOR OATALOGUE. 


RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 


E*wllier Eros... 


148 SUPERIOR STREET, 


CLEVELAND. 

















AGENTS 


JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 


THE ECAN Co., 


Nos. 251 to 271 W. Front St., CINC'NNATI, OHIO. 





Builders and Originators, Designers and Constructors. 


ood-Working Machinery, 


For Every Purpose 
Meeting the requirements of 

PLANING MILLS, 
SASH, DOOR and BLIND FACTORIES. 

PATTERN SHOPS, 
General Wood-workers etc. 





With the latest and most advanced 
type of machines for fast’and per- 
fect work. 








New “Standard: Molder, Four Sided. 


4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


IRON CLAD PAINT CO. tron ciadPaintco. 


Factery, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


Send for Catalogue and information. 





And get the uine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
i durable, most 
re-proof and cheap- 
IRON CLAD 
py ge est Paint made. 
¥ FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


AKRON CHEMICAL CO., 


Imperial Car and p AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades. 
{6560 State Street, AKRON, O. 


Printed in the Highest Style of Art, by 
[ AT A L0 G lf ES The Cleveland Printing & Publishing Co., 
Cleveland, O. 





Trade Mark Patented. 
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THe IRonN Trapp Review. 












Classified List of Advertisers, 


Ton oe star Be indicates th that the adv. appears 











te weeks ; the dagger (t) oncea month; 
the dou double dagger (t) once 4 three weeks. 
PacE 
Aluminum— 
*Stan Aluminum Co., Canton, O.........0s0++ 12 
Automatic Sprinklers— 
*Neracher Sprinkler Co., Warren, O......... 10 
Alaims— 
tCuyahoga Mfg. Co., Cleveland.......s00 0. — 
Belting— 
Fuller Bros., Cleveland..........:ssccsssssssseeee 15 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland............0ee0ee... ++ 16 
Bollers and Boiler Attachments— 
Babcock & Wilcox Co., New York............ 20 
Wm. B. Pollock & Co., Youngstown, O..... 18 
E. H. Jones & Co., Cleveland...........:0000.. ++ 18 
Hazelton Tri Boiler Co., Chicago......... 18 


N. Y. Central Iron Works, ‘Geneva, N. Y.. 16 
Enterprise Boiler Co., Youngstown, O...... 20 
Blowers— 


W. H. LaFountaine, Cleveland, O.............. 18 
Bicycles— 

*A. W. Gump & Co., Dayton,’O.............ce00+ 17 
Boiler Solvents— 

The Dearborn Drug & Chemical Co.......... 8 


Coal and Coke— 
at ins & Wheeling Coal Co., Cleve- 





stoves evcceense 13 

Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O............... «. 18 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O............. feces 14 
Carpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland. O............. 18 
Civil Engineers and Architects— 

F. Felkel, Cleveland, O.........cccccseccceeeeeeeses 16 
Cupolas— 

Victor Colliau, Detroit, Mich...............0 16 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 16 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Desks— 

Cleveland Desk Co , Cleveland.................. 17 
@ evators— 

L. 8. Graves & Co., Rochester, N. ¥.......... 15 
Explosives— 

Hercules Powder Co., Cleveland 18 
Blectrical Manufactures— 

{Cleveland Electrical Mfg. Co., Cleveland 12 
Emery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or 20 

Chicago, Ill 

Engravers and Klectrotypers— 

Eclipse Electrotype & Engraving Co., 


Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 

*Chandler & Taylor Co., Indianapolis 

by Tod & Co., Youngstown, .¢) 

EH. H. Jones & Co., Cleveland... 
Buckeye Engine Co., Salem, 
*Clough, Witt & Co,, Cleveland 
Skinner Engine Co., Erie, Pa.. . 
Westinghouse Machine Co, Pittsburgh i 
Ball & Wood Co., Elizabeth, 
Southwark Foundry & Machfac Co., 



















Ind. 12 














Philadelphia, P and 20 
*The Leftel Water “Wieel & Engine Ca... II 
Gngines (Gas)— 
Schlelcaer, Scnumm & Co., Philadelphia, 
a, and Chicago, Ill eteconeewenbonananesenbacnececes 18 
Ven Dusen Gas 5. tte Co., Cincinnati, 
17 
ee Specialties— 
Sensible Packing Co., Chicago, Ill ..... eccoe 12 
Engineers and Contractors— 
B. H. Jones & Co., Cleveland............cccseesee 18 
Bjectors— 
James Jenks, Detroit, Mich 16 
Files, Makers of— 
olds Bros., Columbus, O.........06. s+. 20 
H. Gough, Cleveland 20 
Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— , 
Thos. D. West. Foundry Co., Cleveland..... 14 


Canton Iron Foundry Co., Canton, O........ 14 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 15 
Galvanizers. 

*H, H. Hodell, Cleveland...........cscscsssssesses 12 


Gear OCutters— 
Palmer, Cunningham & Co.,Philadelphia, 
Pa 





Grapples, Excavators and Dredges— 


Jas. H. Lancaster, New York..............cs000 17 
Grey Iroa Castings — 

The Uhio Pulley Co., Warren, O............... 20 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City.......... 11 


Granulated Raw Bone— 
The Rogers & Hubbard Co., Middletown. 16 
Heating and Ventilating Apparatus— 


W. H. LaFountaine, Cleveland, O............. 18 
Hangers— 
W. H. LaFountaine, Cleveland, O............ 18 


Heaters and Puri fiers— 
Stilwell &, Bierce Manufacturing Co., 
Da 





n 
®, = jones & Co., Cleveland... ss000.., 18 
“Warren Webster & Co., Philadelphia, Pa 20 


Hammers (Pow r)— 


Hackney Hammer Co., Cleveland............. 9 
Investments— 
Wee Me D., Cleveland ncocccccceesrrcerrresssscsocecsees Il 





Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O... 19 
Coasbrtdge Iron Roofing ., Cam Cambridge, 
pocesbies 19 





Garry Iron Roofing Co., Gieveland cctnjccumae. SD 
Thompson Manu ae = Co.,Cleveland, 19 
*Ber Mfg. Co., Canton, O...........cccceeeeee _ 
8 Bros., Detroit, Mich 20 
Kanneberg Roofing Co., Canton, O........... 39 
*The a Steel and Iron Roofing and 
Corrugating Co., Indinapolis................. _ 
. H. Eller & Co., Canton, _- ER 19 
yp Burton & Co., Detroit, LS as 7 
Hoiton Iron Roofing Co , New Lisbon, O... 19 
Canton Steel Roofing Co., Canton, O... 13 
{Heberling Metal Roofing Co., Havana ili. — 


iron Ore, Bar and Pig Iron— 
Dalliba, 








Injectors— 

Penberthv Injector Co.. Detroit, Mich...... 20 

*Garfield Injector Co., Wadsworth, O........ 
Lathes— 

H.L Shepard, Cincinnati. 0. eocccseee 36 

Parkin & Bosworth Co., Clev eland... ssccusesee SO 
Lathe Dogs-—- 

Palmer, Cunningham & Co., Philadelphia 14 
Mining Machinery— 


— camp & Lane Machine espe 








aan 
eGopaaie, & Bacon, New York........... peone nS 
Machine Shops— 
eee Camp, & Lane Machine Co., 
agence aim 16 
Toledo Machine & Tool Co., Toledo, O...... 18 


Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co., New York... 


Metal Ceilings— 

Fred F. Bischoff. Chicago, I1l.................... 16 
Metal Wheels— 

tArnold Metal Wheel Co., New Londcn, O. 11 
Merchandise Brokers— 

lL. H. Oldfield, Wichita, Kan...................... 16 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 

*Munn & Co., New York...........ccccccscsscseses — 
Pumps (Steam)— 


seseescceveree 12 


RE. H. Jones & Co., Cleveland................0000 18 

Sr Gs, TRUOMA, UD. once cececsdidekconicc tienes 17 
Paint— 

Iron Clad Pain: Co., Cleveland, O...........0. 15 

Akron Chemical Co., Akron 0......... cccscces 15 

Jos. Dixon Crucible Co., Jersey City. Pepe ete 11 


Perforated Sheet Metal— 
Mestington. & King Perforating Co., 


Well Sinking Machinery— 
American Well Works, Aurora, IIl.......... 16 
Washers— 
Milton Mfg. Co., Milton, Pa...... 


VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 
287 Jefferson Ave., 
DETROIT - MICH. 


sveveceseceseres 12 








£ 
3 
9 


2 bennenssnconededes snenetnnsnedengen 








The Dunnning Boiler. 
OLDEST AND BEST FOR 
STEAM and HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
end Boilers of all 
kinds and Machinery 
generallv. Manufact- 

ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE Sr., 
GENEVA, N. Y. 


SH EPARD’S NEW V $60 
Foot Lathe 









TRADE MARK, 





Cap Lathes, $1.25 


etc. La es on tria). 
Lathes on payment 
fend for catalogue of Outfits for —— or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, oO. 





FOR 

ARTISTIC 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, O. 





Chicago, Il 12 
Aitchison Perforated Metal Co., Chicago. 12 
Pulleys— 
Ohio Pulley & Machine Co., Warren, O.... 20 
Pipe Cutting & Threading Machines— 
*Wells Machine Works, Fostoria, O.......... 12 
Packing— 





Sensible Packing Co., Chicago, I11............ 12 
Ralilroads— 

Time Tables, Etc 17 
BRailway Supplies— 


Cleveland City Forge & Iron Co., Cleve- 
an 





Rock Breakers and Ore Crushers— 
Jas. H. Lancaster, New York.........sseeeseeee 17 
Rubber Goods— 


SNe TROD 5 GRMN ons ncccconce ccccacececccoces 15 
Saws— 

Peter Gerlach & Co., Cleveland............ 13 
Shafting— 


*Brightman Machine Co,, Cleveland......... — 
Steam Boiler lnspectors— 
Hartford Steam Boiler Inspection & In- 








surance Co., Hartford, Conn II 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland 16 





FP. A. Gockmee, Cleveland, O... 

Jas. Murdock Jr., Cincinnati, re) 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland. 16 

Cambridge Iron & Steel Co. \Cambridge,6’ 13 
Steel Castings— 

Chester Steel Casting Co., Philadelphia, 

aa 12 

saat Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 

Cambridge Iron & Steel Co.,Cambridge, O 13 
Stokers— 





Brightman Stoker Co., Cleveland............. 15 
Steam and Hot Water Heaters— 

Hazelton Tripod Boiler Co., Chicago......... 18 
Twist Drills— 


Cleveland Twist Drill Co.. Cleveland......... 20 
Graham Twist Drill Co., Detroit, Mich..... 20 


Turnbuckles— 


Cleveland City Forge & Iron Co., Cleve- 
land...... 20 
Time Registers— 
The Automatic Time Stamp and Register 





SO Sa MUNIN. aszs coanns cn'ndntadaced conests ee... 14 
Water Gas Fuarnaces— 
W. S. Hutchinson, Chicago, I1l......... aneonsal 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 


*F. Powell & Co., Toledo, O........ erceccoceccccees oo 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 16 
Wood-Working Machinery— 


“Indiana Machine Work, Rt. Wayne, Ind a 
Geo. Place, New York, N. Y.........ccccccscsecees 
Frank & Co., Bu ffalo, ky ¥. sestkae 

The Hgan Co., Cincinnati, O 








THE 


BEST THING 


IN THE UNITED STATES FOR 


ONE CENT 


IS THE 


PHILADELPHIA 


RECORD 


$4 per year, Daily. 
$3 per year, omitting Sundays. 


FOR 
THE FARMER AND 
: THE —" MAN 


RECORD 


NO EQUAL. 


‘“THE RECORD ”’ 
Philadelphia. 


L. H. OLDFIELD. 
Merchandise Broker. 


Correspondence Solicited. 


WICHITA, KANSAS. 
CRANULATED RAW BONE 


For Case-hardening and Coloring. 
For samples, prices, etc., apply to 


THE ROGERS & HUBBARD CO., Middletown, Ct. 


Address 











CLEVELAND BUSINESS DIRECTORY. 


FP. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
166 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structures a 
SPECIALTY. 








Bolt and Nut Works. 


T]\HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, latriage, ae ae ag Plow 
and Elevator Bolts, Coach 











Hardware and Iron. 
Or tacturers 0 ROLLING MILL CO., manu- 





va facturers of Steel and Iron Wireand Steel 








Machinists’ Supplies. 
& BOSWORTH, 9 and 11 So. Watei 
Peo aetios in Manudacturers’ Supplie 
Machinery and Tools. ‘a 
Steel Stamps and Stencils. 
pnt nag tA H. &CO., Rubber Stamps, 


Seals, Stencils ,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


Wy HSTER CAMP & LANE MACHINE CO, 
W “Pounders and Machiniots Ginsin Go” 





























Bischoff Metal Cellings, 


(PATENTED.) 





and write for catalogue. 





plication. 





jas at 


AerO Fred. F.Bischotl& Co, 


24 W. Lake St, 
CHICAGO, - 


LIGHTNING WELL-SINKING 


age manera ACTURERS. 


we 
OMe 












Genera! Office 
AURORA, 


fae Earth’s 
nation quality water; mailed,25c 
The American 


ee 







Works and 





JAS, MURDOCK, JR: 


Manufacturer of 


{) STEEL STAMPS, 
noes NAME PLATES, 


eTiIiMbBUs 


_ & TOOL ROOM 
CcErECKHsS. 
= > 52 Longworth St, Cincinnati, 0. 


UNIVERSAL RADIAL 





RADIAL DRILLING MACHINES 


= THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


= PRICES$450.°& UPWARD 
UNIVERSAL RADIAL DRIL 








JOHN ADT & SON, 


NEW HAVEN, OONN. 


Builders of Machinery 
for Hardware Man- 
ufacture. 


Wire Straightening and 
Cutting Machines, 


BUTT MILLING MACHINERY, 
Butt Drilling Machinery, 
Riveting Machines, 






Elastic Rotary-Blow Riveting Machine. 


Foot Presses, 
Sprue Cutters, Bto. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send fer 
rices. 
5 PB 


° JAMES JENKS, 
Detroit, Mich, 





It will pay to investigate 


Estimates submitted on ap- 


ILL. 











apn aR ge 
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The “ Lancaster” Rock Breaker and Ore Crusher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 








rtation in mountainous regions. 


# 
c 
; 


Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “ Sections” 
May be mounted on wheels, worked by 


and concreting pur- 


for easy trans- 





d, horse gear and steam or other power, and also fitted with sane f 
Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 


THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
Nest forged steel, with four penetrating 

scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
E. Comparison of our prices, capacities 


ples are made of 


Hoisters at wor 
and merits with all 
Hoisters, etc., earnestly solicited. 


val Grapples, Rock Breakers, 


beds and 


These Grap- 





Self-Penetrating Grapple, Excavator S Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE CONLEY-LANCASTER” 





DIRECT STEEL PROCESS. 


JAMES H. LANCASTER. (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. &. A. 





GAS #GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
hour per horse power 
and requires but little 
attention torun them. 

Every Engine 
Guaranteed. Full 
_* gorticulaze free by mail 

= ention this paper. 


os 









= VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


| DESKS. 















BANK, RAILROAD 


—AND— 


OFFICE + FURNITURE. 


Interior Work a Speciaity. 
Send for Illustrated Catalogue. 


THE CLEVELAND DESK CO. 
97-99 Ontario St., - « Cleveland, Ohio. 


Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 


TOLEDO 
—AND— 
Steubenville, Pittsburgh, Marietta. 


THROUGH COACHETS 
BETWEEN 


Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 


Toledo and bf pg ae Via Akron, Ouy 
hoga Falls, Kent, venna, Leavitts- 
ware Warren, Niles, Girard, 
oungstown, New Castle 

and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Blam, Jas. M. Hatt, 
Traffic Manager. 














Low ieioosounes DIU T ULE 
" Send tor prices to 
ad A W.GUMP&CO.,Dayton,0. 


New Bicycles at reduced 
prices, and 400 second-hand 
ones, Difficult Repatring. 

Bicycles, Guns and Type 

c Writers taken in exchang 

Boys’ or Girls’ %4-in Safety, with webber tires, 815.0 
bad sd . 


Gents’ 30-inch Safety, balls to b’g’sand pedals, 56. 









ez 
Srrs 








Gen’! Pass. Agent. 


TRAVELERS’ RECISTER. 
Standard Time. 
Erie Ralliway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 


N. Y¥. & Pitts. Express....... tSsam 25am 
Fast N. Y..& Pitts. Express*1o 55 a m oopm 
seem fl Accommo......... qoam 
Pittsburgh Express............ {6 2§ pm 
Youngstown Local............. am 
Mahon’g div. & Pitts Local *11 40am 
i Accomi........ %430pm 
Hag“ e feoeteaiies I20pm Iriopm 
New York Express............. COD IM creccoccccccee 

y. Daily, except Sunday. [Daily ex- 
cept Monday. 

Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 


Zanesville and Coshocton—6:s5o a. m., g:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
ford—6:50 &. m., II:10 &. M., 1:30 P. M., 3:00 
> mM., 4:40 Pp. m., 45:45 Pp. m., 6:20 p. m. 10:35 


P. 
Newburgh—6:15 a. mi., 6:50 &. m., 11:10 &. Mm., 1.30 
P. M1., 3:00 p. M., 4:40 P. M., *5:45 P. M., 6:20 p. 
m., 10:35 p. m. 
Arrive from— 
Zanesville and Coshocton—10:30 a. m.,6:30 p m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., —— a. M., 2:35 p. m., 6:30 p.m. 
Bedford—6:o0 a. m., *8:to my 10:30 &.M., 1:05 p. 
M., 2:35 Pp. M., 4:15 Pp. m., 6: .M., 7:10 p.m. 
Newburg —6:00 9g os wey tae :10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 
Valley Raliway. 
PoR AKRON, CANTON AND MARIETTA. 


Depot oot South Water Street. 


Depart. Arrive. 

Valley Junction scosonee 97 25M “MK 4opmM 

Mariet EE. firisam t235pm 

Balto. & Wash. -. %4 00pm *1025a m 

Cleve. and Canton Fd 15am 

*Daily. tDaily, except Sun c. 

J. T. JOHNSON, J. B. CAVEN, 

Gen. Supt. Gen. Pass. Agt. 





from Oleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


Depart. | Arrive. 
745am|ds25am 
Iispm ytd 4 








For Pittsburgh, Balti- 
more, Washington, Phil- 


adelphia and New York.) dir 10pm 35pm 
45&8m)| I250pm 

Wheeling and Bellaire. 1ispm 35pm 
OT SiO Se OR ncacmamubicens 

Alliance Accomi............. | 325 pm| to1icam 
Ravenna Accom............. 500pm| 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernonsPan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cuyahoga Falls,) Depart. | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville Indiana 
olis, St. Louis, and all 
ints in the South and 
uthwest. 


For Cuyaho Falls, 
Akron, Orrvifle, Mill- 











‘ 8coamid 7 coam 
d8o00pm;) s4opm 


ersburg, Gambier, Mt.{ ''5?™) 1250pm 
Vernon and Columbus. 
For Cuyaho Falls, 
Akron, Orrville, Chica- 8c00am|] s40pm 
vand al ints in the 325 pm/ roloam 


1 
est and Northwest. 











da Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 


ticket office, Weddell House corner. 





PT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 mimes snorter seTwEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD mies suorter ano quicker QD 
BY THREE HOURS, BETWEEN 
Louisville and Fort Wayne. 


ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Geni Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 








Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Throvgh Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scen 








picturesque and varied, 


Through valleys green, ’mong mountains ser- 
The ave favorite route I ween, [ried, 
The P. & L. EK. sits enthroned as queen.” 

See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 
KE. HoLsBRroox, CLARK, 
Gen’l Supt., G.P.& T.A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 








Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


|]. Rozrmeson, Receiver, Juo. J. ARCHER, 
Columbus,O. Gen’l Pasa, Agt 





. Lowest Rates. 





a= TKhE—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEBP 


Toledo, Cleveland and the Ohio River, 


The shortest and best Route via Marietta to 
Washington, D. O., Charieston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Oulckest Time. 
Best Accommodations. 





Tickets sold and ba checked through 
to Sestinetion.. Reliable lromtion and best 
ra w: ‘urn any agen 
Popular C. M. aad . — 
A.T. WIKoF?F, W.K RicHarps, 

Pres, and Gen. Mer. QAPAaTLA 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 


The shortest anc 
bons gt ba to Pitts. 
urgh, ngton and 
Baldimore & the Bouthe 
east. 
New Central Depot So. Water St. and Viaduct. 











No. 62, A SOI os ccccercscsncenenad 6coa m 
No. 72, New York & Pitts. Express....*> 8108 m 
No. 70, Pittsburgh Accomn..............00+ *I1 258m 


No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommo * 





Fe. a Tent en Pocnscoeesnte “cf - +4 
No. 68, New York & Pitts. Ex............ 1rcopm 


ive. 
No. 61, N. ¥. & Pittsburgh ress... 
No. 71, Youngstown ae eccecsees tion 
No. 65, New York & Pitts. Lim. 
No. 67, Pittsburgh Accomt...........ceses«: 
No. 73, Leavittsburgh Local..........00.. 
No. 63, New York & Pitts. Ex 
sey e ape ACCOML.......000 
o. 69, Youngstown Express 
*Daily. Daily, except Sunday. 
Baggage checked through to all points Kast. 
Through tickets and information rding 
the route can be obtained at office, 141 Su or 
street, and at Depot N. Y., P. & O. Rafitoed, 
South Water street and Viaduct, Cleveland. 
A. M. Tucker, Gen. Mang., Cleveland, O. 
W.C RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P, & T. A., Cleveland. 
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LECT ROTYPE 


Beek NCRAVING CO 
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CLEVELAND REFERENCES. 


J. W. Britton, Esq . 

Woods, Jenks & Co., 

w.S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 

Cleveland Saw Mill & Lumber Co. 


Address: 


THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 
rapidly, than any other boiler in use. 





Cherry Valley Iron Works, Leetonia, 0., 

Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 
Anglo-American Provision Co., Chicago, 

Wellsville Plate & Sheet Iron Co., Wellsville, 0., 

Falcon Iron & Nail Co., Niles, 0. 


THE HAZELTON TRIPOD BOILER CO., 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 


Who also offer the Hazelton Purifier which we guarantee wiil remove 90 to 95 per cent. of the impurities from feed-water. 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 





WILLIAM TOD & CO., YOUNGSTOWN, OHIO. 





The Parker: ja reition Engine. 
Single Compound and Condensing-100 horse power and upwards. 


THE HAMILTON BLOWING EFGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


a@ SEND FOR ILLUSTRATED CATALOGUE. 


THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER.) 


Adapted for BoILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WorRKING HEaps for 
FACTORIES, MILs and FURNACES. 


HENION & HUBBELL, 55 & 57 N.Clinton St., Chicago, General Western Agents 


Send for illustrated catalogue and price list. Mention this paper. 
Ser al ON Ny N f. Bolt 
USSES, RLaSTFuRNACES 


ILE RS opSicty 
pir Fern Be eho “eon MiL WoRK 


Lie POLLOCK &CO.YoUNGS TOWN, 0. 








R-\WJoRKS- > s 








=. Et. FOINES & Co., 
ENCINEERS +» CONTRACTORS, 


223-225 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


TO ORDER, 





DESIGNED AND BUIL 


E Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
= ventors’ models and specialties. nd for circulars and prices. 


St. Clair and Washineton Streets. 
TOLEDO, O 





Mention this paper. 





Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO., { Philadelphia. 


Horizontal OTTO Gas Engines. 
Vertical UT?RU Gas Engines. : 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


SiZES: 1, 2,4, 7,10,15, 25 AND 50 HORSE-POWER. 








“AT. EX. ITeaE"ountaine, 


: " ) peaworaCTURER OF 


VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
~ 5 Special nae. 


CLEVELAND, QO. 





1335 Lexington Ave., bd 


BUFFALO, N.Y. 


FRANK & CO., 


MANUFACTURERS OF 


Band on scroll Saws, Universal Saw Benches, 


Saw Mandrels, Pony Placers, 
Matchers, Friezing Machines, 
Shafting, Pulleys, Hangers, 





>" Couplings, Wood Turning and 
Pattern Makers’ Lathes. 

















: ae F STRONGEST and SIFEST EXPLOIT 


mown to the Arts. 


= POWDER,FUSE, CAPS, 


| 





AND ALL —- oe Lat pa 2 paar 


Y THE 
cs Pow DER COMPA 
HERCUL Prospect Street, bent Be Chie, 


NIHILATOR, 


iw. WILLARD, 








Stamp before a blast. | Fragments after a blaste| 


Electric Mining ‘Goods; 
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THE BALL & WOOD CO., 


Owners of Ball Patents and Builders of 


Improved Automatic Cut-off Engines, 


Under the personal supervision of the inventor, F. H. Ball. 


Simple Engines, Electric Lighting Plants, 


Compound Engines, for Electric Railway Plants, 


Triple Expansion Engines, Manufacturing Engines, 


And all purposes requiring close regulation and economy. 


WORKS, ELIZABETH, N. J. OFFICE, 15 CORTLANDT ST., N. Y. 





- MACHINERY. = 


Iron and Wood 
Working Machinery 
of every description ; 
Corliss Engines and 
Boilers ; Shafting,Pul- 
leys and Hangers. 

Agent for Bement 
Miles & Co.. Philadel- 
phia, and Eastern 
Agent for J. A. Fay 
& Co. 


GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y. 











lus 








Hi T 


DSED BY THE FOLLOWING GOVERNMENTS: 


UNITED STATES. 


. Torpedo Station, Newport, R.1., 43 H. P. 

. Army Department, San Antonio, Tex., 50 H. P. 

. Engineer Corps, St. Louis, Mo., 8 H. P. 

. Military Post, Fort Canby, Wash., 4H. P. 

. Government Quartermaster Department, Vancouver, Wash., 62 H.P. 
- Government Quartermaster Department, New Orleans, La., 15 H. P. 
Senate, Washington, D. C., 150 H. P. 

House of Representatives, Washington, D. C., 75 H. P. 

Government Ice Factory, San Antonio, Tex., 4H. P. | 
Navy Yard, Norfolk, Va., 125 H. P. 

Navy Yard, Brooklyn, N. Y., 125 H. P. 

Government, Ellis Island, N. Y., 120 H. P. 

U. 8S. Dispatch Boat *‘ Lucerne,’ Norfolk, Va., 50 H. P. 

Washington Monument, Washington, D. C., 25 H. P. 

MEXICAN: State of Guerrero, 15 H. P. 

JAPANESE: In Government Coal Mines, 150 H. P. 

HOLLAND: Government Physical Laboratory of Leiden, 15 H. P. 
RUSSIAN: Moscow Imperial Technical School, 10 H. P. 

NEW SOUTH WALES: Government of New South Wales, 160 H. P. 
TASMANIAN: Alexandria Battery, Hobart, 75 H. P. 

ENGLISH: Number unknown. Details notreported. Over 30 engines, 


Many others sold by agents, but not reported. 


ddddddddaada 
Bannan Dnnoammmm 
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' » SKINNER ENGINE CO, ERIE,PA Ph 
SC TN OVER A500 IN Use. 


MANUFACTURERS OF 


E AUTOMATIC, rahtgayl & PORTABLE 





















SOUTHWARK FOUNDRY & MACHINE GO., Philadelphia, Pa. 





SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 
llixttteg Toe, 
Accumulators, 


Hydraulic Cranes, 
Boilers Tanks, etc. 


Blowing Engines, 
Centrifugal Pumps, 








GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


Iron and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, O. 
a@ Send for Circular and Price List No. A 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 


THE KANNEBERC ROOFINC CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues, Price Lists and Samples. 


CORRUGATED 
Q3dWI89 




















AOLTON [RON ROOFING 
BE PROOFING §=CEILING &c. 


NEW LISBON, ‘e) 


S I DI N G. AGENTS WANTED EVERYWHERE 








CAMBRIDGE ROOFING CO., Cambridge, 0.& Chatanooga, Tenn, 


Manufacturers of 
Plain, nates, Crim 


peda 

eas Corrugated and Beaa- 
oofing, Siding and Ceil 
a STEEL A SPECIALTY 


e@ send for Descriptive 
Catalogue. 











—MANUFACTURERS OF— 


Steel Footings, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Cei ing, Patent Slip Joint HAVE TROUGHS, etc. 


WRITE US FOR PRICES. 
ddress OFFICE NO. 223, CANTCN, 0 





Agents Wanted. 





All my Iron 
and Steel isr 
roiled and box 
t Roof in annealed, well] 


the World. | cS 4’ ainted on 
uitable for ell i, oth side 


SYKES’ 





IMPROVED 


with the Best 

of Paint and 

Pure Linseed 

SYEREBS TRON & ST mwI, ROOFING oo., 
cxise Lam, NILES, O., and CHICAGO, ILL. 














ao 
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STILWELL’ PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





Removes all Impurities. Entirely Prevents Scale in SteamBoilers. 
CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON. OHIO. 





NEW IAA BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


‘25 to 1,000 H. P. 





in Use, Over 2,600. 







These engines are the combined result of 
lp ng experience with automatic cut-off reg- 

lation, and most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
or high rotativespeeds. Highest attainable 
4 Economy in Steam Consumption and ‘Supe- 
== rior regulation guaranteed. Self- compinné 
=— Automatic Cut-off Engines 12 to 200 H. 
driving Dynamo Machines a Specialty. Tiluse 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 

W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 
A Perfect Smoke Burner. 
6 Washineton-:st., Chicago. 


Address 


performance, free by mail. 














W. S. HUTOHINSON. 





OLmD 
1874. 





sm ron aac. Cop, Lake & Kirtland Sts, Cleveland, 0, was rox nso 


CLEVELAND TWIST DRILL CO., 


BBLIABED 
i By { . 


I" BEST PULLEY 
ON EARTH. 


Oy an WanTED 


| a 1. ") 


en Lis 


ont ie % MACHINE co. 
¥YVA RREN.OHIO 











Khe EXart or Detroit 
Emery Corundum Wheels and Machinery. 


Writeto J. WENDELL COLE, M. B., 
District Manager, Box 152, Chicago, IIL., or Box 84, Columbus, O. 
aan. Shas Se Se. SELiers & Co.’s SPEcIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois me Wisconsin. 








PEN EER Tay 


FE. AUTOMATIC INJECTOR. 


Guaranteed 99 per cent. Efficiency 
AS A BOILER FEEDER. 


42,000 in actual use. 
Sent on 30 days’ trial. 


PENBERTHY INJECTOR COMPANY,, 


Manufacturers, 


DETROIT, - MICH. 
 C.H. PRESLEY, Agent, Cleveland, O. 


WE HAVE A NUMBER 
Of Second-hand Tools in A-1-Condition consisting of 
Planers, Lathes, etc. 


Should this interest you, advise us and we will be pleased to quote you Prices. 
Address, 


THE PARKIN & BOSWORTH CO., 









6 S. Water St., 
CLEVELAND, 0. 





PREdoED whOQUCHT IRON OPEN TURN BUCKLES. 


=f p= 


BEST 
AND 
Cheapest. 











The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND, OHnio. 





REYNOLDS BROS., | INDUSTRY FILE WORKS, 


q nd Cate i A. & H. Gough, Props., 
an HI | iN Z Manufacturers ot 
AnD rages, | Files’ Rasps, 
We wee pee ee Equal to the Bost English 


OLD FILES RE-OUT. 


All Kinds of Job Grinding, 


O#FICE & Works, 


COLUMBUS ST., 
CLEVELAND ,0O 
C.GOUGH Manager. 

Mention this paper. 


133 & 185 N. Water St. 


COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to | 48 
any Machine Cut and 
Lead Tempered in the 
spettnt. Send for price 














Awarded the GRAND PRIZE at the Paris Exhibition. 


SEND FOR THIS BOOK = 


pa rH ST. 


sie G OR Ses dt 


RANCH 
Br OFFICES 








CRAHAM TWIST DRILL CO,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILL& 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 








WEBSTER’S “ VACUUM” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 


Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 
boilers, preventing scale, and for HEATING BUILDINGS of any Sanartetinn. WITHOUT BACK 
PRESSURE on engines, returning CONDENSATION to the BOILER IN THE ONE APPARA- 
TUS. Readily cleaned without stopping machinery. Al! parts accessible. 

FURNISHED ON TRIAL FOR ACCEPTANCE, 

Before you decide upon the adoption of ~ Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for heating purposes, (after receiving full information of 
every device in the market) we would be pleascd to call upon you personally (at our expense) 
and explain, with convincing proofs, the superiority of Web ster’s ‘*‘ Vacuum” Exhaust Steam 
Economizer over all pressure, coil, tubular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs; 491 N. Third St.,; Phila, 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Il. 


Enterprise Boiler Company, 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHEET IRON AND PLATE WORK 


Of all Descriptions. 








YOUNGSTOWN, 
OHIO. 





Jobbers of all kinds of 
Roofing Materials. 
"ONIJOOYU NOU! 
de> [low pus pedmpr A 
*‘AVHS ONIGNVIS Gussuud 
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